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PREFACE. 

— * — 

Ik offering to the British public this rudimentary work, 
or outline of the Practice of Masting, Mast-Making, and 
Rigging of Ships, the author has no apology to offer for its 
production. It was composed in the hours of relaxation 
from official duties, during the period of his employment in 
one of the largest private Naval and Commercial Dock 
Establishments in the north of England, where he had 
frequent occasion to direct his attention to the mode of 
making masts and spars of various forms and dimensions, 
and witnessing other extensive works of rigging and equip- 
ment of ships. In addition to this, he devoted his evening 
hours to the perusal of the latest e.miuent publications on 
these subjects, and procured information from every possible 
source, with a view of rendering this work useful for ele- 
mentary and practical purposes ; he has, it is presumed, 
collected some valuable materials, and cast the result 
into one mould. A book of larger proportions and of 
greater price might have been drawn up with far less 
intellectual labour ; this, however, would not have tended 
to accomplish the purpose which the publisher had in 
view, in issuing this Rudimentary Series, namely, to accord 
with the often limited resources of students. By adopting 
a small type and a full page, and joining together an 
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viii 

immense quantity of tabular matter, tlie author has been 
enabled to attempt more, within the same number of pages, 
than has previously been effected in other works on the 
same subject. 

The result of this undertaking is humbly submitted, 
trusting that it will meet with indulgence for any faults 
that may be contained therein ; as, with the needful appli- 
cation to his profession, the author has no leisure to cultivate 
a literary style. 

Since this work was written, Mr. Weale requested the 
insertion in these pages of Dimensions of Masts and Yards 
of some of H.M. ships, which were not originally intended. 
The author not wishing to disturb the work after it was 
arranged for the press, and yet being anxious to co-operate 
with the publisher to meet the suggestion and wishes of 
numerous applicants, it was proposed between them to add 
an Appendix to this work, which it is hoped will give 
satisfaction to the public. 
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ON 

MASTING AND RIGGING OF SHIPS. 



CHAPTER I. 

— f — 

General description of Masts. — Equipping a Ship with Three Masts and 
a Bowsprit. — The Timbers used for Masts. — Selecting Firs. 

Masts are long pieces of timber, rounded a great part of 
their length and erected on the keel of a ship, upon which 
are attached the yards, the sails, and the rigging, in order 
to their receiving the wind necessary for navigation. The 
lower masts of the largest ships are composed of several 
pieces of the Soundest part of trees united into one body. 
As these are generally the most substantial parts of various 
trees, a mast formed by this assemblage is justly esteemed 
much stronger than one consisting of any single trunk, 
whose internal solidity may be very uncertain. 

The principal things to be considered in equipping a ship 
with masts are, first, the number ; second, their situation in 
the vessel ; and third, their height above the water. The 
masts being used to extend the sails by means of their yards, 
it is evident that if their number were multiplied beyond 
what is necessary, the yards must be extremely short, that 
they may not entangle each other in working the ship, 
and by consequence their sails will be very narrow, and 
receive a small portion of wind. If, on the contrary, there 
is not a sufficient number of masts in the vessel, the yards 
will be too large and heavy, and cannot be managed without 
difficulty. There is a mean between these extremes which 
experience and the general practice of the sea have deter- 
mined, by which it appears that in large ships every 
advantage of sailing is retained by three masts and a 
bowsprit. 

B 
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The exact height of the masts in proportion to the form 
and size of the ship remains yet a problem to be determined. 
The more the masts are. elevated above the centre of gravity 
the greater will be the surface of the sail which they are 
enabled to present to the wind, — so far an additional height 
seems to be advantageous. But this advantage is diminished 
by the vibrating movement of the mast, which operates to 
make the vessel stoop to its effort ; and this inclination is 
increased in proportion to the additional height of the masts 
— an inconvenience which it is necessary to guard against : 
' thus what is gained upon one hand is lost upon the other. 
To reconcile these differences, it is certain that the height 
of the mast ought to be determined by the inclination of 
the vessel, and that the point of her greatest inclination 
should be the term of the height above the centre of gravity. 
With regard to the general practice of determining the 
height of the masts, fhe extreme breadth of the ship from 
out to out has been admitted by long use the best rule for 
determining the length of the masts, that they may have 
proper support by the spread of the rigging. 

The timbers commonly used for masts are fir and pine, 
and are distinguished by mast-makers by the name of the 
place from which they are exported — as, the Norway and 
ltiga firs, Canada red, yellow, and white pines, &c. 

The lower masts are generally made of yellow and the 
topmasts of red pine. In the selection of trees for making 
masts, yards, &c., it is of very great importance, not only on 
account of waste and expense, but because the safety of a ship 
in tempestuous weather frequently depends on its quality. 

Before commencing to make a mast, yard, &c., or any 
part thereof, the tree designed for the purpose should be 
examined whether it be sound and fit, by cutting a short 
piece off the butt or thickest end, to see the heart. 
Should it have pale-red tints and white spots intermixed, 
and is rotten or shaky at the heart, the timber must have 
more pieces cut off while there remains sufficient length. 
When approved of the butt, examine along the sides, by 
taking chips off with the adze at different places and clear 
away the sap, and minutely examine every knot, rind- 
gall,* &c. If it possesses the necessary qualities of soundness 
Hne and measure it to the diameter and. length required. 

* Rind-gall is the damage which a tree receives when young, so that 
the bark or rind grows in the inner substance of the tree. 



ON MASTING OF SHIPS, 



8 



CHAPTER II. 



Masting of Ships. — Placing of the Masts in relation to Water-line. — ■ 

The Proportions for the Kake. — Stive of the Bowsprit. 

The masting of ships, or the placing of the masts, belongs 
to the business of the builder or constructor of the ship ; 
and the form given to the vessel varies the disposition of the 
masts, for it is evident that a full-bowed ship requires her 
foremast to be placed further forward than a sharp one ; 
consequently, though a general rule may be given, still every 
builder should consider the nature of the form of his vessel, 
and vary the disposition of her masts accordingly. The 
following tables of rules, taken from Mr. Fincham’s work, 
will assist the builder in the placing of masts* 

LUGGER RIG. 



Length. Breadth. 
Example 1 . . 55-0 ft. 1G-75 ft. 

„ 2 . . 77-0 ft. 22-7 ft. 


Known quantities. 




Proportions in 
terms of known 
qnantitics. 


Species of Masts. 








Ex. 1. 
Common. 


Ex. 2. 
Lugger. 


Fore-mast before the middle 


Length on water-line x 


Before. 

■i 


Before, 

•896 


Main-mast from the middle . 


Do. 


do. 


X 


Abaft. 

•037 


Abaft. 

•04 


Mizen-mast or driver abaft . 


Do. 


do. 


X 


Abaft. 

•444 


Abaft. 

•396 


Main-mast to rake 


In 12 feet . 


v 


X 


T6 in. 


•12 in. 


Fore-mast to rake 


Do. 


m 


X 


•10 in. 


•6 in. 


Mizen-mast to rake 


Do. 


• 


X 


•20 in. 


•24 in. 


Bowsprit to stive . 


Do. 


• 


X 


•6 in. 


•6 in. 



* The load-water lino is to be considered the principal line of 
boarance of the ship, from which the stations of the masts are to be 
determined. 

B 2 
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LATEEN RIG. 



Length. Breadth. 
Example . 125-0 ft. 32 0 ft. 


Known Quantities. 


1 

& 

I 


Species of Masts. 






Main-mast from the middle 


Length on water-line . x 


•poo 


Fore-mast before the middle 


Do. do. 


. X 


Before. 

•407 


Mizen-mast abaft 
Main-mast to rake 


Do. do. 

In 12 feet 


. x 

• X 


Abaft. 

•407 

•000 


Fore-mast to rake 


1 

Do. . 


. X 


Forward. 
*23 in. 


Mizen-mast to rake 


Do. . 


• 


Aft. 
•12 in. 


YACHTS, CUTTER RIG. 


Length. Breadth. 
... . . < Ex. 1. 03-1 ft. 19-2 ft. 

i achte J Es . 2- 57-25 ft. 13-8 ft. 


Known Quantities. 


Proportions in 
terms of known 
quantities. 


Species of Mast. 




Cutter. 
Ex. 1. 


Cutter. 
Ex. 2. 


Mast before the middle on 
the water-line . 

Mast to rake from the"! 

water-line . . . / 

Bowsprit to stive from the 1 
water-line . . . J 

. Bowsprit to house from 1 
| the fore part of the stem J 


Length of water-") 
line taken from | 

- the fore part of ' r 
the stem to after 
(. part of post . J 

In 12 feet . 

In 12 feet 
Breadth 


•112 

12 in. 
7J in. 
•62 


•14 

15 in. 
10 J in. 
•53 
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BRIGS. 









Species of Masts, Ac. 


Known quantities. 


Brigs of War. 


Yachts 






Ex. 1. 


Ex. 2. 


Brigs. 


Main-mast abaft the middle 


i Length on) 

{ the water- > x 
' line . . 1 


•147 


T88 


•144 


Fore-mast before the middle 


Ditto x 


•331 


•323 


•323 


Main-mast to rake 


In 12 feet . x 


10 in. 


9 in. 


10 in. 


Fore-mast to rake 


In 12 feet . x 


3 in. 


2 in. 


24 in. 


Bowsprit to stive . 


In 12 feet . x 


51 in. 


48 in. 


52 in. 



COBYETTES* 



Species of Masts. 




Known quantities. 


Proportions in 
terms of known 
quantities. 








Ex. 1. 


Ex. 2. 


Fore-mast before the middle 


/Length ofl 
\ water-line j 


•372 


•399 


Main-most abaft ,, 




Do. x 


•079 


•06 


Mizen-mast abaft „ 




Do. x 


•375 


•356 


Rake of fore-mast . 


• 


In 12 feet . 


2 in. 


If in. 


„ main-mast 


• 


In 12 feet . 


6 in. 


10 J in. 


„ mizen-mast 


• 


In 12 feet . 


10 in. 


lOf in. | 


Stive of bowsprit . 


• 


In 12 feet . 


64 in. 


50 in. 



• Corvettes embrace the tonnage of large merchant ships. 
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FRIGATES. 



— 

Species of Masts. 


Known Quantities. 


Proportions in terms of 1 

known quantities. 






Ex. 1. 


ex. a. 


Ex. a. 


Ex. 4. 


I 

1 Fore-mast before the 
middle . 


f Length of ' 
\ waterline 


f- 


•37 


•364 


•374 


•39 


Main-mast abaft do. . 


Do. 


X 


•002 


•073 


•059 




Mizen-mast abaft do. 


Do. 


X 


•311 


•35 


•335 




Rake of fore-mast 


In 12 feet 


X 


2 in. 


If in. 


14 in. 


1 in. 


„ main-mast . 


In 12 feet 


X 


6 in. 


54 in. 


5 in. 


5 in. I 


„ mizen-mast . 


In 12 feet 


X 


10 in. 


11 in. 


9 in. 


9 in. I 


Stive of bowsprit 


In 12 feet 


X 


63 in. 


54 in. 


60 in. 





The preceding tables of the positions of the masts under 
different rigs are given, that constructors may form a com- 
parison with other ships in their calculation of the centre 
of effort of the sails, and to bring the point of sail and the 
fore and after moments * within the limits, and according 
to rules laid down, and alter them as the results may 
require. 

When a sharp-bowed vessel or ship has her mast to rake, 
it frequently eases her in pitching, but never adds to her 
sailing, the wind having less power on her sails ; it is, how- 
ever, necessary that a ship’s main and mizen-masts should 
rake more than the fore-mast ; for, by separating them in 
this way, the wind acts with more power on all the sails, 
when close-hauled, which otherwise would not be effected, 
and be of little or no advantage to the ship. 

Before the positions of the masts are fixed, it is necessary 
to make a plan of the sails, and find the centre of effort, and 
compare it with data that have been furnished from ships 
that were found to work well. An example of the method 
of finding the centres of gravity of sails, and determining 
the position of the centre of effort of the moving force or 
the sails of a ship, is given, page 74, Part I., “ Rudimentary 
Naval Architecture.” 



* The relation which the fore and after momenta should hear to each 
other is 1 : 72 to 1 : 77. See “ Element* of Sailmaking, " by R. Kipping. 
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CHAPTER III. 



Mast-making. — Built Masts. — Single-tree Masts, Converting and Lining.— 
The Hounds Pieces. — Mast-head with Oak Cheeks. — The Fittings of the 
Mast-head and Puttock Shrouds. — The Fittings for Mast-heads of Steam- 
vessels. — Brigantine’s Mast-heads. — The Framings of the Mast-heads of 
Steam-vessels. — Framing of Brigantine’s Main-mast. 

The size of trees required for the making the lower masts 
of the largest ships in the navy, both as to diameter and 
length, but especially the latter, is so great that it is impos- 
sible to procure timber of natural growth fit for the purpose. 
They are therefore composed of several pieces united into 
one body. As before observed, these being generally the most 
substantial parts of various tiers, a mast formed by this 
assemblage is justly esteemed much stronger than one con- 
sisting of any single trunk, whose internal solidity may be 
questionable. And the mode of securing these built masts, 
as they are termed, by means of several strong hoops of 
iron driven on the outside of the mast, seems to fulfil the 
old adage of “ a bundle of sticks that could not be broken 
when so united.” It will not be attempted in this rudi- 
mentary volume to describe how the several parts of a made 
mast are put together, as it would require a very large plate 
to accompany the explanation, and, besides would be of 
little use to the mercantile marine. The method of making 
single-tree masts is as follows : — 

ON SINGLE TREE MASTS. 

The stick, when appropriated, butted, and its soundness 
examined, is laid upon the blocks or thawts, 1 1 1, pieces of 
plank piled upon one another, upon which it is to be trimmed; 
when not quite straight, its hollow side is made the after- 
side ; it is, however, usual to line the bent side first, and a 
straight middle line is struck along it ; then the heights of 
the decks set up thereon from the butt, which is called the 
housing, and determines the place for the partners, p, where 
the mast has the greatest diameter. From the heel, set up 
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the whole length of the mast, and from the place for the 
partners the mast is divided into four parts each way, 
termed off-sets or quarters ; that nearest the partners, the 
first; the next, the second; the other, the third. The 
different proportions of the given diameter are set off 
at those places : at the first, second, third quarters, heel, 
partners, hound, and head ; the mast is formed to these the 
fore-and-aft way ; but athwartship it is made straight from 
the tliird upper quarter to the head, instead of preserving 
the proportion given at the hounds, h. All masts are first 
made square by being hewed perpendicular to the lines of 
the upper surface ; the sides are hewed in at different places 
until the plumb-line is perpendicular to the line struck on 
the surface. The rough wood between these places chopped 
is hewed off out of winding with the spots plumbed down. 

When the mast is sided, it is canted or turned with the 
trimmed side up, and a straight middle line is struck along 
perpendicular to a vertical line upon each end ; then the 
quarters and other divisions are squared up from the first 
middle line struck, and the diameters set off as before from 
the second middle line. The sides are then hewed square 
to the surface from those lines as done the first. 

The parts that are to be rounded are eight-squared, 
thus — of the diameters are set off on each side of the 
middle line, on every side, or set in within the edges, 
and lines struck with fair curves : then the angles or edges 
are taken off’ straight to the lines on each side, and made 
cylindrical. At the stops of the given length, or two- 
thirds of the mast-head are left square for the hound-pieces, 
and above once and a half the depth of the trestle-trees for 
the trestle-trees, &c. ; but when the mast has long hound- 
pieces, it is left square three-fourths of the length of the 
mast-head, above the lower part of the lower hoop has its 
angles rounded off in an easy manner ; for by making it 
cylindrical, a proper seating for the cap would not be 
obtained. The angles are first taken off to one-seventh of 
the size of the mast-head each way ; and then the other 
angles formed are taken off to one-fourth of the size of the 
squares, till they are reduced sufficiently small to form a 
fair curve with a plane ; and below the square it is formed 
into the round, or what is called hanced into it, with a hance 
about five-sixths of the length of the hounds, below which ' 
it is made round — but sometimes a small chamfer only is 
taken off the masthead. 
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THE HOUND-PIECES. 



The annexed diagram exhibits the fittings of the main- 
mast to brigantines, and the hound-pieces and knees in one 



piece : — 

a a, cross-trees. 

l, short cross-tree. 

c, the lovrer-cap with an iron band. 

d, bolster. 

e, iron plate with an eye bolt. 

f for boom topping lift. 

g, eyebolt for the forebrace. 

h, hoop and large eye for throat 
hallyards (this bolt is commonly 
fastened with a nut and screw at 
the fore part). 

i i i, masthead battens. 

k k k, eyebolts through the 
hoops for peak-hallyards. 

m, sheave in masthead for top 
rope. 

The hound-pieces in single-tree 
masts are formed with the knees 
in one piece, — they are in thickness 
half that of the trestle-trees, and 
never less than three inches thick ; 
in breadth they are the same as 
the masthead, with an extra breadth 
for the breadth of the knee which 
is formed on the fore part for sup- 
porting the trestle-trees, the breadth 
of the knee being equal to the 
diameter of the topmast, or it may 
extend to the fore side of the fid- 
hole ; and their length is two-fifths 
of the length of the head, without 
the additional length, or orie- 
eigbteenth the given length of the 
mast. 
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MAST-HEAD WITH OAK CHEEKS. 




To this mast-liead is shown the fittings, as is common to 
brigantines’ foremast. In the adjoining figure — 

a, the hoop and roller for 
horizontal stay. 

b b, eyebolts through the 
hoops, clenched on the fore 
side for peak-hallyards. 

c, bolster. 

d, trestle-trees. 
e e, cross-trees. 
f f battens on the mast- 
head. 

The hound-pieces are coaked 
to the mast either by two 
square coaks formed out of 
the mast, or by circular coaks; 
and are bolted with five 
through bolts, driven through 
from alternate sides, and 
clenched upon the opposite. 
They are placed, the two upper 
and the two lower bolts, about 
one-fifth the diameter of the 
masthead from the fore and 
after sides ; the two upper 
bolts about nine inches from 
the stops, and the two lower 
one-third the length of the 
hounds from the lower end ; 
the other bolt is placed in the 
middle line of the mast, and 
at equal distances from the 
upper and lower bolts. A 
strengthening bolt is driven 
fore and aft through the knee 
and hounds-piece, just above 
the two upper bolts. The 
lower end is nailed with about 
six nails, two inches from, and following the curve of the 
ei d ; a hoop is, however, to be preferred on the lower end of 
the hounds-piece, as the nails injure the mast. 



Section at 



the Hounds. 



Di 
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TUB FITTINGS OF THE MAST-HEAD AND PUTTOCK-SHROVDS. 



The fittings which are commonly fixed for mast-heads, are 
shown in the figs. 1 and 2. In the royal dockyards, a 
chain necklace is preferred to a hoop, as it brings less strain 
on the mast ; this chain has shackles, a b, fitted into the 
links to which the puttock-shrouds are attached, 8 s 8 8. 




It is brought tight on the mast by a screw, d, passing 
through the ears, e e. But in the merchant service, a hoop 
is fitted, and the puttock-shrouds are attached, as c d, fig. 
1, and kept separate by the bars, e e e, which also supports 
the hoop. It is similarly brought tight on the mast, as the 
cliain necklace, by having two ears, a a, and the screw b. 
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THE JOTTINGS FOR THE FORE-MAST-HEADS OF STEAM 
VESSELS. 

In the annexed sketch the fittings which form the cross- 
trees are shown thus : — 



a, the trestle-trees. 
b b, the cross-trees. 

c, bolster. 

d, connecting piece. 

e, block fitted on the after 
side of the mast, in which are 
two sheaves for throat-hall- 



yards. 

f eyebolt for slinging the 
foreyard. 

g g g, eyebolts for peak- 
haUyards. 

h h, battens on the mast- 



head. 
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THE FITTINGS FOB THE MAIN-MAST-HEAD OF STEAM 
YESSELS* 

In the annexed figure are shown the several fittings, as, 



a, trestle-trees. 

5 l, the cross-trees. 

c, the bolster, which reaches 
from the fore-side of the mast 
to the chock, g, between the 
trestle-trees. 

d, block with two sheaves, 
as shown in e, foremast, for 
throat-hallyards. 

e, plate and eye for the 
boom-topping-lift with two 
bolts. 

eye-bolt for the topsail 
brace. 

ft, eye-bolt for the fore- 
brace. 

i, tenon for iron cap. 

&, sheave in mast head for 
the top rope. 

n.n n, eye-bolts for the 
peak-hallyards. 

M, iron plate round the mast 
for the chain rigging. 

The head of this mast is 
round, as per the section, and 
the hounds are made square; 
the knee and hounds-pieces are 
in one piece, and secured with 
three bolts, also a hoop is put 
on at the lower part with two 
bolts drove through it. 
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BRIGANTINE’S FORE-MAST AND MAIN-MAST. 

The fore and main masts, as shown in pages 11 and 12, 
have eye-bolts, k k k, for the peak-hallyara, and the main 
mast has an eye and outrigger for the throat-hallyards, with 
a plate for the boom-topping-lift, e. The outrigger is bolted 
through the mast, and secured with nut and screw at the 
point. 



THE FRAMING OF THE MAST-HEADS OF STEAM-VESSELS. 

FORE-MAST. 

The fore-mast has two cross trees, o c o; their lengths 
are, for the foremost oft, one-third the hounded length of the 
topmast, and the after one two feet longer than the foremost 
one. They are curved aft, nearly equal to the diameter of 



A 




the topmast. The framing is formed by the trestle-trees, 
a a, and cross-trees, and have, in connection with these, the 
curved cross-tree, e e, which is joined on the fore end of the 
trestle-trees, and forming a sweep to the outer end of the 
foremost cross-tree, its after side having a connecting 
piece, d, bolted on, and an iron strap, s, over each end. The 
gratings, g, between the cross-trees are fixed and strength- 
ened by two iron plates, h b, for standing upon. Boilers, r r, 
are fixed in the ends of the cross-trees, for the topmast 
rigging, and a block between the mast and after cross-tree, 
for the throat-hallyards ; between the fore cross-tree and 
connecting piece a hole, h, is made for the slings of the yard, 
and the bolster,/; is brought on the trestle-tree for the lower 
rigging to lie over. 
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THE REAMING OF THE MAST- 
HEAD OF MAIN-MAST OF 

STEAMER. 

Two cross-trees, a a , and 
two trestle-trees, b b, com- 
bined together is the framing 
of the main-mast. The cross- 
trees are in length that the 
foremost one may carry the 
top-mast shroud two feet with- 
out a straight line from the 
stops to the outer part of the 
gunwale, and the alter one is 
longer than the foremost one 
by two feet. Sufficient space 
is to be allowed between the 
cross-trees for the block, c, for 
the throat-hallyards, diameter 
of the topmast, t, and one inch 
for the heeling. The breadth 
of the trestle-trees extends 
the same before the foremost 
cross-tree as abaft the after 
one. Boilers, r r, are fixed in 
the ends of the cross-trees for 
the topmast rigging, and 
bolsters, f f, are brought on 
the trestle-trees for the lower 
rigging. 

Small steamers have but one 
iron cross-tree. 
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THE FRAMING OE THE MAST-HEAD OF BRIGANTINE’S 
MAIN-MAST. 

The framing consists of two long cross-trees, c c, and a 
cross-tree, l ; the long cross-trees are separate the thickness 
of the mast-head at the stops, and the short cross-tree is 
beyond the foremost cross-tree, the diameter of the heel of the 
topmast, t, and one inch for the heeling. The length of the 




two long cross-trees, the same, must be observed as for the 
mainmasts of steamers. A chock is placed between the trestle- 
trees at the fore part of the short cross-tree, to receive an iron 
band, c, page 11, which passes round to the after part of the 
trestle-trees. Boilers, r r, are fixed in the ends of the cross- 
trees for the topmast rigging, and likewise there are bolsters, 
f f for the lower rigging. 



THE FITTINGS OF SCHOONERS’ AND CUTTERS’ MASTS. 

The given lengths of schooners’ and cutters’ masts are 
generally the heading and hounding, and of similar form as 
single-tree masts without cheeks, but differing in having 
their heads rounded, and the diameter at the hounds or 
stops about a quarter less than the given diameter ; a stop 
is formed about one inch on the foreside at the hounds, for 
the support of the lower cap, d. 

On the masthead is placed five hoops ; the lower hoop, a, 
is made with a wide collar to receive the shoulder of an 
iron outrigger, with an eye formed for the throat-hallyards ; 
this hoop is put on from 2 feet to 2 feet 6 inches above 
the underside of the lower cap. The upper hoop is placed 
6 inches below the upper cap, and three others are spaced 
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at equal distances between the upper and lower hoops. 
These hoops, h h h, have all eyebolts drove through them 
from the atterside of the mast, and clenched on the foreside 
for the peak-hallyards ; their eyes lie horizontally ; they 
are placed on the head for the upper and lower ones to be 
in the middle line on the afterside of the mast, and the two 




between these 1J inch on each side of the middle line. A 
hoop is also driven on the heel of the mast, about 6 inches 
above the shoulder of the tenon. There is a sheeve, s, in 
the masthead for the top rope ; ff, is the iron cap ; d, the 
lower cap ; e, the hounds-piece. The afterside of the mast 
is coppered in the wear of the gaff and boom. ' 
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CHAPTER IV. 



Bowsprits of Single Trees and Caps. — On the Jibboom. — Saddle fur tbe 
Jibboom. — On the Flying Jibboom. — Tho jibboom and Flying Jib- 
boom in one. — Top-masts. — Top-gallant and Royal-masts in one. — Stump- 
pole top-gallant-masts. — Caps on the Lower Masts. — Top-mast Cap. 






Tiie given length of a bowsprit is from the fore part of 
the tenon of the cap to the after part of the tenon at the 
heel. The part which rests upon the stem and apron is 
called the bed; the inner part, from the outer 
end of the bed to the heel, the housing ; and 
nearly at the outer end is the head, or bees' 
seating. The general proportion of the outer 
end to the given diameter is two-thirds, and 
the inner end five-sixths of the given diameter. 
The ends are tapered from the bed each way, 
and rounded their whole length, excepting 
the bed, and on the upper part from the bed 
to the outer end is left square, for the men 
to walk out upon. Cleats used to be nailed 
on the bowsprit for the collars of the stays 
and bobstays ; instead of these, wood is now- 
left on to form the stops, a a a, as here 
shown. 

There has been lately introduced another 
method of making these stops, which are, 
two iron straps or splints, b b, with stops, 
s s s, formed on them ; they are let in flush 
on the under-side, and extend from the fore- 
stay-hoop to the outside of the cap, and 
therefore adds materially to the fastening 
of the cap, and preventing the under part of 
it from working loose. These straps are two 
inches wide and a quarter of an inch thick in 
the largest size single-tree bowsprit; the stops 
on them are about the thickness of the hoops 
for the bobstays, and the ends of them screw-bolted, to pass 
through the lower part of the cap to screw it up firmly to 



a. 
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the end of the bowsprit. A few nails fasten the straps until 
the hoops are put on to their places. 

• To hoop a single-tree bowsprit. — One hoop is driven on 
the heel, and one 4 inches within the aftside of the cap. 

The bees are fixed on the head, as shown by g, and have 
sheeve holes for the foretopmast-stay. 

The heel. — The lower part of the heel is on a level with 
the deck, and the upper part iu the direction of the 
bowsprit. 

The bowsprit cap . — The length of the cap is in general 
five times the diameter of the jibboom, and the breadth 
twice the diameter, and the thickness one inch less than 
the diameter of the jibboom. The cap is of a parallel 
thickness, and the athwartship sides are cut square and 
parallel to the breadth. The ends are square athwart and 
fore-and-aft to the angle made by the stive of the bowsprit. 

Below the upper end, in the direction of the stive, its 
thickness is set down on both sides, 
and a line, a a, drawn through parallel 
. to the upper part of the cap, which 
is the station for the upper part of the 
hole for the jibboom. Set down square t 
to the line a'a, the diameter of the d 
b, and three quarters of an y 
; draw the line c c, parallel £ 
his will give the station for % 
part of the hole. Draw a a £ 
and o c square across athwartship 
of the cap. As the hole will be an 
oval shape, both sides athwartsbips, on account of the stive, 
the distance a c will therefore be the long diameter, and 
the perpendicular B, equal to b b, the short diameter ; to 
these diameters an ellipse or oval must be described for 
the hole that the jibboom slides through. Observe, in 
setting off the hole, that three quarters of an inch is to be 
added to the size for leathering. From the under part of 
this hole, set down two-sevenths the diameter of the bow- 
sprit square across, as G g, for the upper part of the hole, 
and draw a line, g g, parallel to c c ; then five-sixths the 
diameter of the outer end of the bowsprit is set down the 
middle line F f ; and E e and E E are respectively drawn 
parallel to g g and G g ; these lines will give the lower 
part of the square hole on the fore and after parts of 
the cap. 



jibboom ] 
inch play 
to a a ; t 
the lower 
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The cap, when trimmed and prepared for the tenon on 
the outer end of the bowsprit, is next iron-bound and eye- 
bolts driven through and clenched, for the man-ropes, fooF- 
ropes, &c. 

ON THE JIBBOOM. 

The jibboom has a straight line struck across the middle : 
the butt end of the tree is worked inwards, and the length 
set up. The given diameter is at the bowsprit cap, or at 
one-third the length from the inner end, from which it ia 
made parallel. From the cap to the outer end is divided 
into four quarters, and the outer end is made two-thirds the 
given diameter. It is lined to the size, and hewed plumb ; 
afterwards squared and eight squared, and three and a half 
diameters is left eight-squares from each end, and between 
the ends it is rounded. A stop is made at the outer end 
once and one-sixth the diameter in length ; and a sheave 
hole one diameter and one-sixth in length within the stop 
from the upper side, for the outhauler or the jibstay to . 
pass through ; and at the heel is a horizontal hole for the 
lashing down of the heel ; a horizontal sheave once and one- 
sixth the diameter in length, for the top-rope. An iron for 
the flying-jibboom is placed upon the starboard eight-square 
at the outer end. 



SADDLE FOR THE JIBBOOM. 

The saddle is fayed upon the bowsprit, at one-third the 
leDgth of the jibboom within the outer end. It is in length 
one-half the diameter of the bowsprit ; in width, one-half 
the diameter of the jibboom ; and, in thickness, one-sixth 
the given diameter. A seat is made upon the 
upper part for the heel, so that the jibboom may 
lie parallel with the middle line of the bowsprit, 
and it is fastened to the bowsprit after the bowsprit and 
the jibboom are rigged, with one rag-pointed bolt in the 
centre and a nail in each end. 



ON THE FLYING JIBBOOM. 

The heel of the flying-jibboom generally steps against the 
cap ; the usual proportion is two-thirds the jibboom and 
two-thirds the given length of the flying-jibboom. The 
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given diameter is at the iron on the end of the jibboom, and 
the outer end is two-thirds, and the inner end three quarters 
of the given diameter. From the place of the given diameter 
it is made parallel to two-thirds the length from the inner 
end ; the distances from these to the ends are rounded. A 
stop is made to one diameter in length -within the outer 
end, and a vertical sheave is cut within the necking, for the 
ilying-jibstay ; and at the inner end a horizontal hole is 
bored. 

THE JIBBOOM AND PLYING-JIBBOOM IN ONE. 

Here the length to the stops will be the length of the 
jibboom ; and from the stops to the outer end will be two- 
thirds the given length of the flying-jibboom. The diameter 
at the stop for the jibboom is two-thirds, and at the 
extreme end one-third of the given diameter. It has 
sheaves cut for the jib and flying-jibstays as the preceding 
jibbooms. 



TOP-MASTS. 

The length of topmasts is given the same as the standing 
masts, viz., the hounded and headed lengths ; or the whole 
length including the length of the head. They require to 
be such thickness as to permit the hounds to pass through 
the cap. The given diameter is at. the lower cap, from 
which place it is made parallel to the heel; and, at the 
stops and head, the diameters are four-fifths and five-ninths 
respectively of the given diameter. It is lined to these 
sizes, and hewed from the lower cap sixteen-square, and 
rounded to the under part of the hounds, which are nearly . 
eight-squared, to admit them through the round hole in the 
lower cap. The fore and after stops, c, are formed as per 
the figure annexed ; the head is left square above the stops, 
and the edges chamfered between the upper side of the 
cross-trees and the under side of the cap. The heeling is to 
be square, and the edges chamfered ; and, if not sufficient 
to fill the hole in the trestle-trees, fillings are fayed and 
nailed thereto to supply such deficiency, allowing a quarter 
of an inch play. The heeling is in length two to two and 
a-half diameter, and brought into the size of the eight- 
square. In the middle of» the heeling a square hole,/; is 
cut through athwartships for the fid ; its lower part to be 
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the depth of the trestle-trees above the upper part of the 
hoop, and one inch for an iron plate that is brought on the 
trestle-trees. Iron fids are mostly used, and are in length 
once and a-half the given diameter of their lower masts ; in. 

depth one-third the given. 




mast, it is preferable to 
hole. 



diameter ot their top- 
mast, and in thickness 
two-thirds their depth. 

Fids are made square 
to the given dimensions, 
and one end rounded, the 
other snaped from the 
under side, and a hole for 
a laniard in both ends. 

The sheave-hole for the 
top-rope. — There is one 
sheave, s, at the heeling 
above the fid-hole, which 
is cut through transversely 
in the middle of the eight- 
Bquare of the larboard side 
to the foremost eight- 
square on the starboard 
side. A groove is taken 
out, rather larger than 
the top rope, when pass- 
ing through the square 
hole in the trestle-trees, 
and is in the direction of 
the sheave-hole. 

The sheave-hole for the 
topsail-tye. — Most of the 
ships in the merchant- 
service have a sheave-hole 
cut through the middle of 
the hounds fore and aft ; 
but, as it weakens the 
Hocks in lieu of a sheave- 
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TOP- GALLANT AND ROYAL-MASTS IN ONE 



It is now common to have the top- 
gallant and royal masts in one, t, r. 
The given length is set off from the 
lower end ; and, from the heel to the 
length of the top-gallant mast is set 
off ; then, from the top-gallant stops, 
the length of the royal mast is mea- 
sured, and a very short pole above the 
royal stops, t, is allowed. 

The given diameter, which is at the 
station of the cap, is set off from the . 
lower end; and at the top-gallant 
stops, h, it is -Jy of the given diameter, 
and at the royal .Btops three-fifths of 
the given diameter. It is quartered 
and graduated the whole length, and 
rounded quite through, leaving only 
the lower part, a a, square. 

The heeling. — The heeling is made 
so as to conform to the space between 
the cross-trees and trestle- trees, which 
is the same to the top-gallant mast, as 
has been explained for the topmast. 

The fid-hole. — The lower part is one 
diameter and one inch up from the 
heel; for the up and down way half 
the diameter, and athwart-ships two- 
thirds of what it is up and down. 

The sheave-hole for the top-rope . — 
There is one sheave-hole placed in the 
starboard foremost eight-square, with 
its lower part three diameters from the 
lower end, and in length one diameter 
and one sixth. 

The sheave-hoi es for top-gallant and 
royal tyes. — Sheave-holes are cut in a 
fore-and-aft direction, half the diameter 
below each of the stops ; the length of 
them is equal to the diameters at the 
stops and one sixth, and are lined 
with copper. 
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STUMP-PORE TOP-GALLANT MASTS. 

Top-gallant masts are sometimes fitted with stump poles, 
when they frequently have a sliding gunter-mast fitted to 
them. The length is set off and formed the same as the 
top-gallant and royal masts in one, excepting that above the 
stop is a long pole head. The diameter of the extreme end 
of the pole is half the given diameter. 

CAPS ON THE LOWER MASTS. 

The principal caps of a ship are those of the lower masts, 
made of African oak, in the merchant service ; they are in 
breadth equal to twice, and in thickness five-sixths the 
diameter of the top-mast. Two large holes are cut through 
them, the one square to fit on the lower mast-head, the other 
round, for the top-mast to slide through. The caps are 

trimmed or sawed to their dimen- 
sions, and their upper and under 
sides made straight and out of 
winding, and the ends are rounded 
off to an arc of a circle, the sides 
with a small curve. The holes are 
set off from the centre of the 
under side of the cap at equal 
distances ; the substance of wood 
left between the holes to be half the taper of the mast 
head, and the thickness of the chock between the trestle- 
trees. The round hole is the foremost one for the top-mast, 
and is sweeped to seven-eighths of an inch larger than the 
diameter, to allow for the thickness of the leather, and one- 
eighth of an inch for play. The square hole is set off fa 
fore-and-aft, and -fa athwart-ships, of the size of the tenon 
on the mast head, and tapered one inch to a foot, the fore 
part and each side three-eighths of an inch to a foot, and 
the after part square, towards the upper side of the cap : 
this is done for what is termed “ strengthening down.” The 
wood before the round hole is two-thirds the depth of the 
cap, and the wood left beyond the after«part of the square 
hole is once the depth of the cap. The depth is usually 
reduced on the edge of the cap fa, to make it as light as 
possible. The iron-hoop round the cap is commonly one- 
third its depth, and varies in thickness from one-fourth to 
five-eighths of an inch, according to the size of the cap. 
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These caps have four eye-bolts, n, driven through the cap 
from the under side for the top-rope-pendants, &c. One of the 
bolts is placed on each side of the square hole near the edge 
of the cap on the under side, and one on each side of the round 
hole, at the fore part, with their eyes athwart-ships and well 
clenched upon an iron-plate let into the upper side of the 
cap. On the upper side is also a plate, d, for the lower lifts, 
with an eye in each end ; it is in breadth about one-third 
the depth of the cap, and in thickness from one-quarter to 
five-eighths of an inch. Three bolts are driven to secure it 
on. All caps have horizontal strengthening bolts driven 
through them and clenched'. 

To let on the caps of the lower masts . — From the square 
hole cut in the cap, take the size at the lower side, and as 
the cap is not to go down to the shoulders on the first 
letting on within an inch and a half, for the shrinking of 
each, the size of the tenon is that distance set off ; when 
this is done, take the size of the upper part of the hole and 
depth, and trim the head of the mast to the size. It is to 
be observed that all caps are to be raised above a level from 
the middle line on the mast to resist the weights that act on 
the fore side of them. 




TOPMAST CAP. 

The proportion of the topmast cap to the diameter of the 
top-gallant mast is the same as the 
preceding to the topmast. Two holes 
are formed, the one square to fit the 
topmast head, the other round for 
the top gallant mast. They have four 
eye-bolts, e e e e, driven similar to 
the lower cap, and the cap is iron bound as described for 
the lower cap. See also sketch at page 24. 

Several vessels in the merchant service have got iron caps 
fitted on the mast-heads and on the bowsprit-end. The cap 
of the bowsprit in this case is fitted on square on the end, 
and the hole is round for the jibboom going through. These 
iron caps look uncommonly snug and light, and seem to 
answer their purpose well. 



o 2 



Digitized by Google 




28 



TREATISE ON' MASTING AND RIGGING. 



CHAPTER V. 



On Yards made of Single Trees. — On Main and Foro-yards. — On Topsail 
Yards. — On Cross-jack Yards, Spritsail Yards, Top-gallant Yards, Royal 
Yards, and Studding-sail Yards. — On the Driver, or Spanker, and Main 
Booms. — On the Mizen and Main Gaffs. — On Trysail Masts. — Studding- 
sail Booms. — Trestle-trees and Cross-trees for Lower Masts. — The Framing 
of the Trestle and Cross-trees. — Tops of Merchant Ships. — Ton-mast 
Trestle and Cross-trees. 

ON YARDS MADE OF SINGLE TREES. 

Yards are either square, lateen, or lug-sail ; the first are 
suspended across the mast at right angles, and the two latter 
obliquely. The square yards are of a cylindrical form, 
tapering from the middle, which is termed the slings, 
towards the extremities, which are called the yard-arms, and 
at the slings is the place of the given diameter ; the distance 
between the slings and the yard-arms on each side is 
quartered, which are distinguished into the first, second, and 
third quarters, and yard-arms. 

ON MAIN AND FORE-YARDS. 

The middle quarters are formed into eight squares, the 
after square to half the length of the yard, or to one foot 
six inches beyond the quarter iron for after batten, and the 
others, which are for the sling hoop and truss, one-eighth the 
length of the yard, and from the eight squares in the middle 
each side is rounded to the outer ends, except at the place 
of the Bheave-holes in their arms for the topsail sheets, 
which are left square the length of the sheave-hole. It is 
to be observed, however, that sheave-holes weaken the yards, 
and an iron cheek block, c, is far superior, being brought 
on the after side, even with the stops, d, for the topsail 
sheet. . 

The stops, d d, are formed out of the yards, in squaring 
for the cheek blocks. Yards are fitted at their outer ends for 
rigging out studdingsail-booms, with four boom-irons ; there 
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arc two on each side of the yard ; the outer one is named the 
yard-arm-iron, b h, and the inner one, which is placed at 
the length of the yard from the outer end, the quarter-iron, 
«. The outer boom-iron is composed of two parts, the strap, 
q. which is let in the thickness lengthways upon the yard- 




arm, and the crank, b h, which projects at right-angles to the 
strap, having a ring, 7t, connected to it, for the boom : in one 
side of this ring a horizontal lignum vitae roller, e, is fixed, 
for the ease of sliding out the booms. The inner irons or 
quarter-irons, differ in shape to the yard-arm-iron. One 
part is formed as a clasp hoop to compass the yard, r Tc n, 
and the ring, s p, is separated from it by a shank or chock : 
the upper part of the ring opens with a hinge, s, and key, 
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p, for fastening it when the heel of the boom is laid 
therein. 

The boom-irons are fixed on the yards so that a line drawn 
through the middle of the shanks of each may pass through 
the angle formed by the foremost eight-square, and foremost 
upper eight-square, and the centre of any section of the 
yard. The outer boom-irons let in their thickness at each 
end of the yard, and are fastened with two hoops driven on 
tight, with a bolt through between them, and two nails in 
the ends. The quarter-irons are put on warmed, and the 
keys driven in. 

Boom-irons on the yard-arms of small ships have a straight 
neck, projecting from straps, with a shoulder in the middle 
of the neck, ana the part without left square. The ring has 
a shank on the under part, with a square hole that fits the 
neck, and is there secured by a screw-nut or a spring fore- 
lock that goes on the neck next the ring. It is principally 
large vessels that have quarter-irons on their yards. 

ON TOP-SAIL TARDS. 

Top-sail yards are of a cylindrical form, tapering from the 
slings or given diameter towards the ends or yard-arms. 
The ends are three-sevenths to one-lialf the given diameter ; 
and the eight squares left on each side of the middle are 
one-eighth of the given length of the yard, and each side 
being trimmed sixteen- square, arc rounded and planed 
smooth and fair to their outer ends, except at the places 
of the sheave-holes, for the top gallant-sheets, which are 
left square, and cleats or stops raised from the solid, for 
the reefs of the topsail. These yards have a sheave-hole 
cut from the upper side its length within each outer end 
for the reef tackles ; and in some merchant ships, sheave- 
holes are cut for the top gallant-sheets, but a cheek-block 
fixed on the after side, as shown on the lower-yards, is 
to be preferred, as sheave-holes weaken the yards. 

Finishing of Yards. — Top-sail yards are fitted at the middle 
with two hoops once the diameter of the yard on each side 
of the slings, for the topsail ties. 

The fore and main top-sail yards commonly have boonv 
irons at their outer ends, with the outer arm or crank oi 
the iron made to ship and unship. The mizen top-sail yard 
has no boom-iron, but a ferrule driven on, and an eye driven 
into the end of the yard. 
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• ON CROSS-JACK TABUS, SPRIT-SAIL TABUS, TOP-GALLANT 
YARDS, BOYAL TABDS, AND STUDDING-SAIL TABDS. 

These yards are at the ends three-sevenths of the 
diameter at the slings, and are left in the eight squares 
at the middle one-fourth their length, and each side sixteen 
squares, then rounded and planed fair and smooth throughout 
the length, and a ferrule and eye at each end. Stops are 
formed out of the yard the same as the top-sail yards, and a 
hoop in the middle for the slings. 



ON THE DBITEE OB SPANKER AND MAIN-BOOMS 

The given diameter of driver-looms is at the middle, and 
of main sail-booms at the Bheet or taffrail ; their outer ends 
are two-thirds, and the inner ends three-fourths of the 
given diameter. They are then lined to the size and 
rounded all the way through, except for the jaws, a a, where 
it is left square. The jaws are mostly made of oak, and 
are formed to a half-circle, 1 inch larger than the diameter 
of the mast, for leather and play : they are in length from 
4 to 5 feet from the inner end of the boom, and in depth 
£ to 1 inch less than the diameter of the fore-end. The 
boom is worked to a tongue to which the jaws are scarphed ; 
they are then formed with a curve inwards, so as to follow 
in fair to the size of the boom, leaving sufficient strength 
to the hollow of the jaws, and are then rounded each way 
the fore-ends. Three or four hoops, tec, are driven over 
the jaws, and under the third hoop from the fore-end a 
horizontal bolt is driven through the boom and both parts 
of the jaws, and one strengthening bolt is also driven about 
21 inches from the hollow ; the ends have a nail driven on 
each side through the jaws into the boom. 

Some spanker-booms have no jaws attached to them, but 
fitted with a goose-neck at the inner end, and a hoop round 
the mast with an eye to receive it. At the outer end is 
formed a necking h, and has a sheave-hole cut within for 
the clue of the sail hauling out to the boom-end ; one, and 
sometimes two, hoops with eyes, d, e, for the topping-lift ; 
e, for the outer, and d, for the inner, when it is a long 
boom. 



Digitized by Google 




CAFP 



3 Z 



TREATISE ON MASTING AND RIGGING. 



ON THE MIZEN AND MAIN GAFFS. 




at the inner 
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S 



, f t The given diameter of gaffs 

is at four feet from the inner 
end, and their lengths are set 
up from the butt on the 
upper part ; their outer ends 
are half to five-ninths of the 
given diameter. They are then 
lined to the size and rounded, 
as before. The jaws, a a , are 
made and finished similar to the 
booms, except that the hollow 
of the jaws have a great bevel- 
ling, that it may be in the 
direction of the mast, when 
peaked. An eye-bolt is driven 
through from the upper side 
in the direction of the bevel- 
ling of the inner end, and 
clenched underneath, for the 
throat halyards, and one small 
eye-bolt with a hook fitted to 
it driven from the underside, 
for hooking the neck-earring, 
and securing the throat down- 
hauler ; the jaws are -always 
leathered in the hollow. At 
the end of the gaff there is 
a ferrule and eye, up and down, 
for fixing a small block to for 
displaying signals. There are 
likewise hoops with eyes, d d, 
driven on the gaff for the peak 
halyards. 

When the gaff is a “ fixed- 
gaff,” there is a goose-neck 
fitted at the inner-end. Fore 
and Main-trysail-gaffs are 
generally fitted in that manner, 
which works in the truss- 
hoop having an eye to receive 
it; their given diameter is 
end, and the outer end is three-fifths of the 
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given diameter. There is no additional length allowed 
lor pole ; and a sheave is cut through at the outer end. 
A ferrule and eye are fitted tiie same as those of the 
mizen-gaff. 

ON TRY- SAIL-MASTS. 

Try-sail-masts are seldom made for ships or barques, 
but only brigs, termed snows, being that they are equipped 
with a third small mast or try-sail-mast, just abaft the 
main-mast to carry a sail similar to a ship’s spanker. The 
try-sail-mast is rounded all the way through, and is of an 
equal diameter the whole length, from one-third to one-half 
the diameter of the main-mast. The foot of this mast is 
sometimes fixed in a block of wood, or kind of step, upon 
the deck ; at other times on the boom ; and, commonly, 
steps on a clasp-hoop, with an eye to receive it : the head 
is secured between the after part of the trestle-trees. 
Instead of a try-sail-mast, a thick rope called a horse, is 
mostly used for attaching the fore-leeches of main and 
fore-try-sails in a ship or a barque. 



0 

STUDDING-SAIL-BOOMS. 

The given diameter of swinging or lower studding-sail- 
booms is at the heel and one-third the length, between 
which they are made parallel, and decrease from thence to 
two-thirds the given diameter. They are rounded the 
whole length, and have a necking at the outer-end, and a 
hole bored through the diameter within ; the inner end is 
fitted with a goose-neck and ferrule. 

The top and top-gallant studding-sail-booms have the 
given diameter at one-third from each end : the ends are 
two-thirds of the given diameter, and rounded the whole 
length,. and have a hole through the end. 

TRESTLE-TREES AND CROSS-TREES FOR LOWER MASTS. 

The trestle-trees are in length equal to the breadth of 
the top fore-and-aft ; in depth, half the diameter of the 
mast at the partners ; and in breadth or thickness, one-half 
of the depth. The insides are trimmed straight and out of 
winding, and the breadth set off parallel to them. The 
lower sides are snaped from half the depth of the trestle* 
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trees down to one and three-fourths of the depth in length, 
from the fore end, and one and three-sevenths of the depth 
from the after end, and rounded to a half-circle at the 
foremost-ends; the lower edges are chamfered the whole 
length. 

The cross-trees are in length the breadth of the top ; 
the breadth, — the breadth of the trestle-trees ; and, the 
depth or thickness, two-thirds of their breadth : they are 
snaped from half their depth down at the ends to one- 
fourth of the length of the cross-trees, and their ends 
rounded off with a sweep ; a chamfer is taken off the 
edges on the under sides and round the ends the length of 
the snapes. 

THE TEAMING OF THE TRESTLE AND CROSS-TREES. 

The trestle-trees are placed on horizontal thawts or blocks, 
and kept apart the breadth of the mast-head athwartships, 
and square with each other at the ends; the cross-trees 
are next laid, at their proper stations, athwart the upper 
sides of the trestle-trees, having the middle of their lengths 
in the centre betireen the trestle-trees, and at right angles 
with them. In letting down the cross-trees, scores are cut 
in the trestle-trees from three-fourths of an inch to one 
inch of their depth ; a score is also taken out of the under 
sides of the cross-trees to the breadth, and half the depth 
on the trestle-trees, to steady them in their places. The 
cross-trees are then removed, to let up chocks, which are 
brought on the fore and after sides of the mast between 
the trestle trees, and of the same depth. It is only in 
large ships these chocks are fit in the trestle- trees. When 
the cross-trees are in their places, one saucer-headed bolt 
is driven through each from the upper side, and screwed- 
nutted on the under side of the trestle-trees. 

TOPS OF MERCHANT-SHIPS. 

All tops in the merchant sendee are made as small and 
light as possible, in order to reduce the chafing of the top- 
sails against the top rim. The usual length is two-thirds to 
one-half of their breadth ; and the breadth of main-top is 
about equal to one half the moulded breadth of beam ; the 
breadth of fore-top nine-tenths of main-top ; and breadth of 
mizen-top four-fifths of fore-top. It is not considered 
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neefessary to make tops broad for the spread of the top- 
mast rigging, as it is found now that a good stout standing 
backstay is the main support of the top-mast. 

The fore part of tops are of an elliptical form, and a rim 
of elm or oak board fixed on the cross and trestle-trees, 
give the external form, when it is either boarded or grated. 
The framing being formed, iron plates are let in for the 
puttock-plates : the foremost hole for the puttock-plates is 
fixed at the centre of the top-mast ; the after hole is about 
six inches from the after part of the top ; and the interme- 
diate ones are equally spaced. A hole is cut for the slings 
at the fore part of the top. - 

TOP-MABT TRESTLE AND CROSS-TREES. 

The length of the trestle-trees should be governed by 
the cross-trees and chocks ; the breadth T \, of lower trestle- 
trees of the respective masts ; and the depth -fe of the 
depth of lower trestle-trees. The cross-trees, when curved, 




have the proportion thus, — length of after horn, four-sixths 
of the lower after cross-trees of the respective masts ; 
length of the forward horn, five-sixths of the after one ; 
breadth, — the breadth of the trestle-trees ; and, the depth 
or thickness, four-fifths of the breadth. The horns usually 
sweep 9 inches in 16 feet. 

The trestle-trees are trimmed similar to the lower ones, 
and snaped at the ends ; and the cross-trees have a taper 
on the under sides to half the depth at the ends, which are 
rounded, and a hole bored 3 or 4 inches within, for the top- 
gallant shrouds ; instead of a hole, is sometimes a small 
roller fixed. 
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The cross-trees and trestle-trees are united together 
Bimilar to the lower ones, in a frame ; and when they are 
made with a circular piece, r r, it is secured to the fore-end 
of the trestle-trees, h h, and to the outer part of the forward 
horned cross-trees,/’; a span piece, b, unites the two pieces 
together with four up and down bolts. The short cross 
piece a, between the trestle-trees let down, is bolted to the 
circular pieces with two small holts. In fore-top-mast 
trestle-trees of the navy there is an additional length 
allowed to them, to give a larger space, i, between the top- 
mast and after-mast cross-tree, for a block for the main 
top-gallant stay to lead through. The cross-trees and 
circular pieces r r, are connected by an iron strap fixed to 
them, which is made that it may easily be unfixed. 



CHAPTER VI. 



Preliminary Remarks. — On Masting Merchant-ships. — Observations on the 
Diameters and Forms of Masts, Yards, &c. — The greatest Diameter, 
commonly called the given Diameter, where it is situated. — Proportions 
that the Diameters usually bear to the respective length of the Masts, 
Yards, &c. — The fractional proportion that the intermediate Diameters 
bear towards the given Diameter. — Tables of dimensions of Masts and 
Yards in the Merchant Service. 

Having extended the practical operations in mast-making 
over as many pages as the limits of this work'will admit, 
and, it is hoped, as will be sufficient for initiating the 
young student into the rudiments of this art, a few obser- 
vations may be added respecting the masting of ships in 
the Merchant Service. 

In the first place it is proper to observe, that in deter- 
mining the masts and yards for merchant-ships, no general 
rule seems to be practised, as we find numerous ships in 
the same trade, of tno same dimensions, and (to appearance) 
of the same stability, with very dissimilar masts and yards. 
This in some degree may be accounted for, by the masting 
and sparring of these ships being often regulated by the 
opinions of thoBe persons who are to command them, some* 
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times to the fancy of the owner, and at other times to the 
builder. This matter of tastes has not only caused a great 
difference in the dimensions of masts and yards for similar 
ships, but as great a variety in the tautness of the masts 
and the squareness of the yards ; which, go to prove that 
there is not the proportion maintained of the masts and 
yards to the length and breadth of the ship, as is the 
practice in the British Navy. 

The rules given by different authors for determining the 
proportion of masts, yards, &c., for merchant-ships, are of 
very little use now, for there are so many varieties in the 
build of these ships, — some very long and narrow, and 
others both long and broad, that it is impossible to make 
one rule serve in both cases ; and it would require a great 
number of rules to determine the proportion of masts and 
yards, the way at present these ships are rigged. It is not 
intended in this work to give rules, as it is more common 
now to delineate a plan of the sails, from dimensions of 
masts and yards of the most approved rig the same size, or 
thereabouts, and vary them as may be considered necessary 
for the trade she is to be employed in, and for the number 
of men that have to work the sails. This is decidedly the 
best method to adopt for ships of any kind, as it will be 
seen upon the plan how the masts and yards look in propor- 
tion to the size of the vessel ; besides, the calculation of the 
centre of effort of the sails can easily be found, and com- 
, pared with other ships that have been known to answer well. 

ON THE DIAMETERS AND FORMS OF MASTS, TARDS, &C. 

In ascertaining what strength and form should be given 
to the several spars made use of in masting of ships, so 
that a proper maintenance may be afforded for resisting the 
strains that masts, yards, &c., are subject to, we must be 
guided by our knowledge on the effects produced on the 
different descriptions of timbers, and by what experience 
and much service have found to be best, rather than by any 
speculative theory. It is from observations of this sort 
that the mast-maker has been enabled to form such a 
judgment respecting the strength and diameters that are 
requisite for all masts, yards, Ac., and to form rules from 
experience, as to be pretty correct and easy of application. 

The largest diameter is that which is given , and is taken 
thus : — at the partners or decks of lower masts ; at the cap, 
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in top-masts and top-gallant-masts ; at the bed, of bowsprits ; 
at the slings or middle, of yards; at the bowsprit-cap, of 
jib-booms ; at the middle, of driver-booms ; at the sheet or 
taffrail, of main-sail-booms ; at four feet from the end, of 
gaffs; at one-third from each end of top and top-gallant 
studding-sail-booms ; and, at one-third from the inner-end. 
of swing or lower studding-sail-booms. 

PROPORTIONS THAT THE DIAMETERS IT SIT ALLY BEAR TO THE 
RESPECTIVE LENGTH OP THE MASTS, YARDS, &C. 

The diameters given to masts, yards, &c., commonly follow 
some law of their length, thus : — 

Diameters of Masts. 

Main and fore-masts, one inch for every three feet of the 
length. 

Main-masts of brigs, one inch to every three feet in 
length; and the fore-mast nine-tenths of the diameter of the 
main-mast. 

Masts of cutters, three-fourths of an inch in diameter to 
every three feet in length. 

Mizen masts of ships, two-thirds of the diameter of the 
main-mast. 

Main and fore-top-masts, one inch to every three feet in 
length. 

Mizen top-masts, seven-tenths of the diameter of the main- 
top-mast. 

Top-gallant-masts, one inch to every three feet in their 
length. 

Royal-masts, two-thirds the diameter of their top-gallant 
masts. 

Boio-sprits, the same diameter as the main-mast. 

Diameters of Yards. 

Main and fore-yards, at the slings or middle, seven-tenths 
to seven-eighths of an inch to every three feet in the length. 

Top-sail-yards, five-eighths to seven-eighths of an inch to 
every three feet in the length. 

Top-gallant-yards, six-tenths to five-eighths of an inch to 
every three feet in the length. 

Royal-yards, one-half the diameter of their top-sail yards. 

Studding-sail-yards, one inch in diameter to every five feet 
in the length. 
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Diameters of Booms. 

Studding-sail-booms, one inch to every five feet in the 
length. 

Jib-booms, seven eighths of an inch to every three feet 
in the length. 

Fly inq -jib-booms, seven-eighths of an inch to every three 
feet in the length. 

Driver-booms, the same as the fore-top-sail-yard. 

Gaffs, the same as their booms. 



TABLE or THE FRACTIONAL PROPORTION THAT THE 
INTERMEDIATE DIAMETERS BEAR TOWARDS THE 
GIVEN DIAMETER. 



Species of Masts, Tards, &c. 
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DIAMETERS OF LOWER MASTS AT THEIR QUARTERS, HEADS, 

AND HEELS. 
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DIAMETERS OF TOP-MASTS, TOP- GALLANT-MASTS, AND ROYAL- 
MASTS, AT THEIR QUARTERS AND HEADS. 
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DIAMETERS OF THE BOWSPRITS, AT THEIR QUARTERS,. ETC. 
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DIAMETERS OE YARDS AT THEIR QUARTERS. 
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DIAMETERS OE DBIYER-BOOMS, JIB-BOOMS, ETC., AT THEIB 

QUARTERS. 
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DIAMETERS OF MAIN-BOOMS AND GAFFS, AT THEIR 
QUARTERS. 



Main-booms. 


Gads. 


Given Diameter. 


Quarters. 


Fore-ond. 

. 


Middle. 


ll 

J 


r~ 

| Given Diameter. 


Quarters. 


End. 


« 


H 


l 


3? 


14 


1 


s 

u 


1st. 


2nd. 


3rd. 


1 


14 


a 

« 


1st 


2nd. 


3rd. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ills. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


16 


•15| 


143 


14 


10| 


144 


12 


12 


113 


11 


94 


64 


154 


15* 


14? 


134 


10? 


144 


114 


1 Hi 


114 


104 


94 


63 


15 


144 


134 


134 


10 


133 


11? 


11 


10f 


10* 


83 


64 


144 


14 i\r 


13| 


124 


9? 


13? 


104 


104 


10? 


94 


83 


54 


14 


13? 


13 


12? 


94 


121 


104 


10 


.93 


94 


8 


5* 


134 


13J 


124 


11? 


9 


12| 


104 


94 


9? 


83 


7* 


5? 


13 


12? 


12 


HI 


83 


11* 


93 


9 


83 


8? 


7? 


5 


124 


124 


HA 


104 


8? 


114 


9? 


84 


8? 


73 


63 


43 


12 


11? 


11* 


104 


3 


11 


9 


8 


74 


73 


63 


4* 


114 


H4 


10* 


10 


74 


104 


84 


74 


73 


64 


6 


* 


11 


103 


104 


94 


73 


10* 


8? 


7 


64 


63 


5* 


34 


104 


10? 


9H 


9J 


7 


94 


74 


64 


63 


6 


5* 


34 


10 


93 


9? 


83 


64 


94 


74 


6 


54 


54 


43 




94 


94 


S3 


8? 


6? 


8? 


74 












9 


83 


8* 


71 


6 


8? 


6? 












84 


8? 


7* 


73 


54 


73 


63 












3 


74 


71 


7 


53 


73 


6 













Digitized by Googl 



DIMENSIONS OF MASTS AND YARDS IN THE MERCHANT SEEYICE 



46 



TBEATISE ON MASTING AND BIGGENG, 



a 

o 

§ 

c- 

J3 

CO 


£ 

o 

.. **■ 
,£%a 

si 

•a 

a •*■ 

■Se 

I- 

5 & 

3 


• 

1 

tH 




®HN -WHN-WHN PH P WHN . 

C0«50NNf)C5«C>:01.<i) • • • * • 

nWhh HH H rH 


•nuy 


jnocoaoooisoono^ 


•qiSu-jq 

9maj)Y3 


sooaioooonciocoo 
•!NfO*f<nCDHO«OfO I I I I « 

^coo-^coi^io-^eoco^cooi 


■ 

« 

h 

O 

3 

S 

3 


U3l3unn(i 


so . HWHWHN -«1 HNHM 

aONOOa©OJNOJfflN«5a OWH 

MW H H N H 1— < pH Cl HrtH lH 


•tpSuaq 

W»H 


COCO O O •»*• ■** 

£r-* r-i l—l 


•qiSnyy 

ainanxa 


joowoooococsooooo ooota 

•«OOOOHtOOO»OHiC-f COhOO 

O C© 


1 

-r 

Q. 

3 


*• 

jjtf 

Si 

s« 

*3 

21 

a 


■ 

1 

>« 


uaianretci 


B -W-HN-W HN -tt«W . 

sN«H»HtOHO^(NC>o ! ! ! ! ! 

HWHH NptH nH 


•nuy 


»5o o co a © o o Oi © co o © . . . 



\*4 


•qi2uaq 

ouujixa 


^oooooooooooo 

J'4"®®«® , JCWW050«)CO • • • • • 

£cOOV«ONON'05«OiOWN 


1 

a 

o 

« 

8 

a 


•J3J31UVTQ 


m -H -*» HN -«♦ HN-WHW 

flOO»OOOOOW»OfOOO 'I'OMh 
H«H n 00 s-H rH NriH 00 HHrtH 


•qiSuaq 

P®P*>H 


Ft. In. 
15 0 
8 6 

150 
8 0 

li’o 
6 6 

End. 
2 6 

1 0 
1 0 
6 0 


•qjaua'i 

auioaix'.j 


Co O OO OO O CO o © o © © oooo 

jpCCNHHM0D©<flClC1«» OOd^f*- 
£,© O 00 d os *0 d rH CO ar d rH © •»* © co 


1 

1 

0t 

2 

CO 


.9 

<0 

e 

•tl 

“1 

11 

12 

S2 

« 

i 

a 

1 


« 

1 

>* 


JOJJIUUIQ 


b -CHTt -W-H HN 

b«<ohco^ohooo«oo ; ! ; * : 

-Cl MH d H H H r*H 


*uuy 


>2 O 00 O d c» o O O O d CO o 

*j«#oww^iocica«^«d 


•qj8a»T 

3lUJJ)Xa 


0OOOOOCOOOCOOOOO 




a 

8 

n 

M 

O 

a 


■isiDuma 


B -« -K1PH — « 

flMO^WdCC^MeOiflONH © i-H . rH 

MfsHH CO rH rH d rH CO HH »— 1 


•q^Snaq 

popvdji 


aO co oo oo o 

H . . • . H ... ... 

« CO CO * *1000 * * O O CO 

fs« rH rH r-* 


•qiSnaa 

301*11x3 


cjo o o co o o co o o co o o o oo o : 

M hO CiH OO ! w*< 

-O o 05 Cl O C Cl Cl CO -f Cl rH O © © *«« 1 

CfarH 


1 


i | 

'n 

°A 
a •« 

i 

< 

r< 




r 

Main-must and yard . . 

Top-mast and yard . . . 

Topgallant-mast and yard 
Royal mast and yard . 
Fore-mast and yard . . . 

Top-mast and yard 
Topgallant-mast and yard . 
Royal-mast and yard . . 

Mizcn-mast and cross-jack yard 
Top mast and yard 
Topgallant-mast and yard . 
Royal-mast and yard . . 

Bowsprit 

Jib-boom 

Flying-jib-boom. . 

Driver-boom 

Gaff . . ... 



Digitized by Google I 



DIMENSIONS Of MASTS AND TABDS IN THE MEBCHAN1' 8EBVICE. 



ON MASTING MERCHANT SHIPS, 



47 



1 

1 


i 

to 

<5 

la- 

11 

1". 

It 

Q *1 

i 

S 


i 

>* 


•iajjoiMjCI 


-*• -w -«-« 

aNCOQOtOri«(OMOOO ! ! 

—if* ft HH ft * • • • • 


Ship 1000 cons. 


*nuy 


h009Q^«0000(0 

£ ©3 »H 'flp frl H « « N H 


tp 8 u»T 


£©©«©©©©©©©©© 

J^OHCC-fflONOMOCJ 

-*cc®ifl«cro4?;ci 


§ 

1 

k 

0 

3 

1 


•JOiamiMQ 


■3 -ft -+• HN -Cl -Ct 

= t- c-u^. »c t*- wcsco© 

HilHH ©3 ft — « pH ©3 r-l ft 


•qiUnaq 

FPMU 


jo® _ to O _ © O ^jOOO® 

JCON • *©1*- • • © © • I • 
fc pH pH r-. W 


•q 18007 

aumjxa 


a o o o *o o o o p © o o o o © © © © 

j0O©flO©OO©©t'-©0O©H*C-3 ©J o © o 
£oo o :i cu- -f in h ® co :i h >o -t h< *o 


Ship 1100 tons. 


i 

to 

t: 

cfi-3 

11 

1 « 

le 

la 
« . 
A 

I 




■jajanmui 


B HN HN -<i-« 

coott*©©©r-40o©oo©©io * ; ; 

hHH HH rH 


! 

>« 


•HUY 


.S^©©©©©-’*©©©©© 




•qiSnaq 

auiaj)xa 


atooooocooo®© 

jWONNCfliOOOCOO't'HCO • . 1.1 

•J,*'-©tj<C0©*O«©3©H'W?3 


« 

a 

§ 

« 

s 

3 

1 


•J3J3UIB1(] 


eSOON'OOOCMNN® * * * * * 

mMHH ©3 f-t r-t r-t 


•q 18097 

papwil 


a © © © © © © • © © © © 

. . . . , , .73 

**«CO • ’ CO t- • *© © • • • JflHHO 

r-t ft ft W 


TpSaaq 

ausuixg 


do©©©©*©©©©©©©© © © O © 

j©c-4jf-©©t-»Ot-C5CO©-^©3 © © ©I ©I 

£»OOtfHCO^«HlOWWHO tf^o^ 


Ship 1200 tons. 


i 

to 

f 

.as 

Cf)J 

0*3 

s2 

l« 

u 

& 

a 

1 

a 

3 


1 


•joiauwifl 


B©H‘©l~©C3CO©CO©i'-© * ! ! ! ! 

«HH HH ft • * 


•auy 


, 2 cO©©©©©'*©©©©Ci> 

r^^riri-f *t Cl MOCOHH • • • • • 

**« 


* 71*007 

auijjjx;.! 


s©OO©©©OC0©H<©© 

j©©3h»«©©©©c*ocoh« 1 l * • I 

j£l-©H<COi-OH , 63©'^"COS'* 


1 

a 

S 

2 
3 

a 


•jjjamwiQ 


■ HS*HN HN 

aa®ONNO®® 0 ?)MO ; . 1 l l 

M vt H pH Cl H pH pH 


-qjSaaq 

papi»H 


^ © © a ^ © O . © © O © 

J -r CO • • 00 • • © © • l • fl 03 HHO 

PJ.PH ft pH pq- 


* 71*007 

amaJixa 


^ © © CO © © C>9 © © © CO © © © ©OO© 

Ssssssssassss^ ssss 


i 

i 

Jk — 


6 

a* 

w 9 

E« 

O Q 
*5 




•1 • 1 • 1 • • • 

’0*2 'o'S 'o'S 

iiiklki!- 

^“•O 1 3 *^a a § TJ U § | fl 

S*^sg"ia5*ta -la 
gS|a-§S^ai§4i^ C A§ • 

111 ill ill! } 

■3HH« | aJ.c’2 

a p* a « hhPo 



0g Ie 



DIMENSIONS OE MASTS AND YARDS IN THE MERCHANT SERVICE 



48 



TREATISE ON MASTING AND RIGGING, 



t 


a 

1 1 
£3 

v« %> 

C J 


■joiomwiQ 


m w <r pf-« -*♦ r>* 

“^^ a50 ”2 a3kCOa *°" r • * • I ; 


may 


Hooocotoacooroocn 

-■c^ciHeowMH^r.WH 

PH 


i 

1 o 

i S 

; t 

' a. 

t 3 

CO 


•qiSusT 

ouuJix;^ 


J300 0 000000000 

jMOCCmcnOtOMOM-H l I I ! I 

JaOCSWtO'J'OTNOWJJW 


« . 

1" s 
J« 8 

B« * 

i 1 

.3 » 


•xnatnwfi 

— 


llw-w WHS m -W-K PM HS 

^b c» ** *-• eo g» «o jo © o o gj r-< 1 -- *oo 


•qiSasq 

p»p«3H 


coo OO O C3 o © 

Cl CO • »H« • •0*3 • • • s H • • 

ft. 1-1 r* W 


•Htfnaq 

9UW4JX3 


JSOOOOOOOOOOOOO o o o o 

jNNeOHOJ^OCCOOOh o p— < O CO 


Ship of 900 tons. 


i 

J i 

O.J5 >- 

■S3 

; t 


•jntounnfi 


•e -W-HNHC1-CI HfW -« 

C«W»«it)NOO!OHClOOO * • • • • 

hHH HH rH * «... 


miy 


,5© *o ©©©««©©©©© 




*qj3laa'[ 

9UUJ)X3 


jc O o^> ©OOOOOOOO 

£SSg^3SS?Sg§S2 : : : : : 


§« 

J*! 1 

s- 1 

■a u 

f I 

J a 
a 


•jajoaiwtQ 


CttOQOOOitJOOONHOOO >HCO *O0 
NWri Cl rH pih 04 rH 


•qiSnaT 
" PJP^II 


Ft. In. 
13 0 
7 6 

li'e 
7 0 

u'o 
5 0 

End. 
2 0 

e'o 


•tltattt'x 

amaajxa 


^COOOOOOOOOOCOOO oo o 

^oco^oio^oaoi-ocooico ■* oo • o 

M t Cl r- I- ^ Cl H O « rH rt HI hJ« h* hj« 




c 4 
- a 1 


•J3)3lUVt(I 


W-H -»HS . . 

SOH'OOONNOMOOH' ! ! ! ! * 

MdH rH rH rH * 


*nuy 


Hoeooccoooeoooo 

~ H 1 :i H CC H“ 71 H O 75 71 H 


I 

I 

o 

a. 

a 

CO 

t 

» 

i — 


3^5 

CO <3 

ci® 


ouijajx-i 


^0000*00*000000 

JCOCCMOONNtDOClOH I I I ! ! 

^ l- O W O O « Cl C H 1 M Cl 


Je 

p § 

p a « 
g s 
H s 
3 

a 




■ -Cl -s -W HSH4HS 

2S3 , -' ; ?.S , - ,0 li2' 0 ''g 3® :® i 


HiJIaaT 

pjproil 


COCO O 01 O 00 ^ o o 

*jmn * • n i- ! • o o I ! ! fl« I I o 

h H r-, W 


•tjlSaaq 

aui^iua 


c © *o © o o o o o o o *o o o oo o 

jClC5K5NNO«OasO WO C5« • rH 

^GO-*|*Clr-t'-«'ij.Olr-u'i='T — — O **• ■< -* 


I* 

Si 

°g 
□ * 


. i . ' .1 '.I..’ .•». j 

iT'tJ p § >v ^ a §*2'd q § .0^. 

Uliiiliilli- Is 
lllliillliflf i^? ‘ 

5 £. s >» ? >» a dx S >* S* x 5Po 

b &< a (3 pjEqo 



Digitized b 




DIMENSIONS OE MASTS AND YARDS IN T1IE MERCHANT SERVICE, 



ON MASTING MERCHANT SHIPS 



49 



r - 


a 




M3iaunn(j 


M HP* HP* -n-vt 

flMON'OnON'TCJ 

HHrt f— ' r-4 


HP* 

O -J* * 


: : : : 1 




d 

..a 


N 

1 

X 


*nuy 


Hnoonnnaoo 

^WCIClHCOOHHtl' 

ft* 


© © © . 
COHH * 


: : : : 


d 

a 

o 

8 


11 

r=3 




•qiSu»T 

9UU>i)X'<{ 


j=j©o©©©©©©© 

jh-c5eo«-^w^©©-p 

h,OircoiMo>i'M:i4 


© © © 

HC1© l 
CC Cl rt 


: : : : 


*5 

e. 

13 


o T 
• e 

S — 


m 

s 


•JDl3UI»ia 


Hn-r« 

b ci co *- © t-4 <n »- «a © 

r< W H H 


© © H« Cl 
Cl 


-««-*♦ HN 

r» .1- 


C/3 


id 

Pen 

p 


8 

a 

8 


*rp9hu'i 

poptan 


C© © © © © 

*; © © • • © 0 1 loo 


« , , ,T 

■***•• I c 
fx* 


« © © 
r-« r-l I O 1 

! 




tic 

a 

w 

t-J 


ft 

X 


•qjSu.vj 

auuuixg 


£©©©©©©©©© 
^0^ , -«©^'00©*0© 
^ C «? ?l f O CO Cl H 0 


© © © © 

® CCH 
CCrHri^l 


*0 0 

41 0 
320 








MDiamaui 


so«Ne?lHNo 

H-.r-.r-* r-» r-* * * • 




d 

..8 


i 

X 


•miy 


£©©©«©©©« 



ft« 


a 

o 

8 


32 

El 

sl 




UlSaaq 

3uijjjx;4 


©©©©©©©© 
j © 1 - 0 eo 1 - m ci ci I 
(i, O N 1 CO CJ O N* « Cl 


: : : : 


• • : : > 


o 

3 
C T 


Id 

fa 


R 


-iaiaaiviQ 


• -*«-** -** 

- ci ?: co 0 ci r; * -r (- 

hCTH Cl *H *-• 


© ; ;« 
• Cl 


H*H 

r-< 00 — CO 

*-* ri 1 


ft 

P 


E- 

C5 

M 

£ 


§ 

P 

u 

0 


•qiSaa'f 

popaan 


Ft. In. 
10 0 
G G 

10 " 0 
5 9 

8 6 
Polo. 
18 0 

End. 


© -^ © © | 
HHHCO 






£ 

a 


•qtfuaT 

oiuojjx^ 


^BOJCO©©©©©©© 

JHHClnf Coo'd WH 
b'NN'ClrsOtf Nm O 


© _ © 

-£ • • 

© 


© © © © 
© © r-* d 

-r rj 








M3iatuvt(x 


ti -W -w HP* 

C'T'MOOOfHNOO 
MHH r*H r-4 


; 


TTTT 




0 

d 

is 


« 

1 

ft* 


•raxy 


«oooceooc. ©0 

-OOWNHWCOHHiO 

P*« 


© © © . 
CO »-4 r-t • 


: : : : 


J 

a 

0 

1 


co-fl 

|1 

1" 

£« 




•qiSayj 

OUIJJJX'4 


,= ©©©©©©©©© 
*;©oo©H*»-40«ect'- 
au©-^wc4©’«**coct'3' 


0 © 0 
~r *0 © I 

CO Cl fH 


: : : : 


o 

c. 


m 

g 


*jaianiPt(| 


« -n-w -« — n 

cci MOOiO Cl COOD*CN 
MCIH Cl rH rH 


©©*-«• g> 


HI-*# 

r-* CO 04 CO 

iH *—* 


C/J 


Jits 

«“ 

ft 


8 

a 

0 


•qiSfiraq 

popw»H 


S© © © © © 

*;© © • • © © • • 00 
ft.'- 


© 


I ! 




S 


s 

a 


•qiSuaq 

amojjxH 


J3©©©©©©©©© 

iON-SSocIClH© 


© © © © 

HNOO 

Mr*rif 


© © © © 
© Cl Cl Cl 
t *r t cc 


— — 


9) 

1 

< 

U $ 

si 

5 

j?; 




•1 • 1 • 

• X • • ►» 

'd'2 . *t5'g 

g § j," 0 § J-s 3 

'u3S«|Cd| 

a & a 


I.- 

TJ*g . 

|§I 

•§§§ 
4»c8 • 

§5 ?■£ 

liff 

« 4 i 


Jib-boom .... 

Flyinu-jibboom . . . . 

Dnver-boom .... 
Gaff 



D 



Digitized 



by Google 



DIMENSIONS OE MASTS AND YABDS IN THE MEBCIIANT SEBYICE. 



TREATISE ON MASTING AND RIGGING. 



r 






— 

M3)9UIY1Q 














d 




*ouy 


«COO*« 9 000^*0 






§ 




«« OOMHCOCONh 




«■! 


* 






i 






jfloooooooo 


a 

V 


ll 




9U1M)X2 




o 

«s 


•§« 




J3J3aiBl(X 


ao^oo-j*oi?oo*^^?cT • -h nooaiNn 






a 






as 

a 


55 


8 

a 


•maiu'i 


5 oo O . .00 o . ,o 




M 

9 


u 

o 


p»p»3H 


<3S O * 'do * "CO 
















a 

a 


•tflSaoq 


^ o o o o co o o co o o oo o ooooo 






oiu.u)X'{ 


OOCJIOO-* 

^tOOHHTI J5 H H OlJ CO neiJCOMN 








•JJJ3UIWI([ 


K -«-»*« . 

S^ONOnONO 










-HH w-t r-t .... 




d 

8 


•5 


•uuy 


.Soooooooo 


d 


2 




Eb 


a 

2 


Si 




TflSosT 


aoooooooo 


8 


V. c 

©a 




9tu*axa 


^« 2 -r oi CO eo *m ro .... ..II! 

fcO'jiSJNO'tCIJJ 












o 

u 

9 

S' 


Id 
« __ 
G Z 

S. — 


« 

a 


•JiJOUTBKJ 


| 9®^ c O'*oa?®-»#«io < oo , oj>i Z ‘.cot^ao 


2 

a 


iU 

05 

a 

s 


8 

a 


•qiSaOT 


5®o . . CS O . . O . *tj O 




8 

3 

a 


papvjlj 


goo • -O « ■ •« • • •(§ • _ " •<• • 






•qjStt »7 


fioooooootooooo ooooo 






si 


3Ul«UJXa 


S,OMHHt5 95HH®MHCO CO COCO©! 








xawnreiQ 


d-H «»-*# m . . . 

C CO f~* co »o CO •— < CC O • 




. 










.5 










«o 


4 


•ctuy 


,2«onoooejo . 




d 


a 


w«MNrt«e5CJH 


» 


g 








S 








a 




•qjUna'i 


^OOOOO'OOOO 


! 


11 




OUUJJX^ 


^SSSSSSSS 


0 

CS 

1 


Id 


« 

a 


•jajorawiQ 


» -**-+♦ HN-k* m . HM 

CO«00^0«00^10 00 10?1 h " 00 t— CS 

mOI H C 1 H 1— « ci H 


a 


1 — 


§ 

a 


•qiaaa-i 


60 01 O CS <© ^ o 




a 

to 


o 


papnoil 


JOW . • O wo . . CS . . . CJ . . . -* . 

Cb' H rH H 




JS 


a 




flooootoosocooooo ooooo 






a 


3103.1 JX 3 


jeOiONOHiflNOHNOO to © lO H Ol 

J®«HHO«HHOMH95 CO CO CO Cl 










! ' ; • ; • 






5 




• & . . 






*< 




tj'S . '3'2 . . , 




S 




7 } 2 3 tj 2 S 






K 9 
g * 

o o 




' ■ ' <8 
*£!ls3l1 • • ■ ■&, 

■2 a 0 a -aa fi * • • • 0 • £ 

-ts 5 al 1 3 3 I I 'h 

• al?.? ai^o i _2 S' 2 Ef a fci a 






2 < 
2 




k 














l££fig£££j££ ! Slllj 


i 








1 








?9 £ S3 b =53 3 



Digitized by Googli 



DIMENSIONS OP MASTS AND TABDS IN THE MEBCHANT SERVICE 



ON MASTING MEBCHANT BARQUES. 



51 




x)gle 



DIMENSIONS or MASTS AND YABDS IN THE MEBCllANT SERVICE. 



52 



TREATISE ON MASTING AND lilCGINC 











Jb — T^-Cl 


«T 11 CIO 






d 


•3 

a 


•uuy 


^OO 3 

.-weow 

>* 


© © © © 
HM«N 


© 


c 

e 

i 


*5 *3 

-g 




•xpjlua'i 

auiDijx'i 


© © © 
© © o 

© 3* 02 


© © © © 

— ' © © © 
Cl O 02 


o 

Cl 


o 

V 

3 


■|e 
= 3 


B 

a 

8 

a 

w 

O 


•jojaiiraux 


« -Pi 

c to c-ll- 


lows 


-et-ci -c» 

,K« iftOOKNM 


I 

a 


E“* 

c 


•qi3u»q 

V*V**ll 


ft, In. 
9 0 
5 0 

Pole. 


© © © .,£ 
»oo ’£ 


©©.©..,.©. 
OOO 'N • • • *0 • 




•j 


a 


•qjSuaq 

auijiixg 


6200 
•©* Hf I- 


© © © © 

CIOfN 

nomn 


©©©©©©©©©© 
C10NO«f«f«)OOCO 
>H O *r rl 05 W CO O C C f» 




jj 




*j9)9»n>Kl 


rf-w 

bcion 


-C»H« 

tf ON 


HW . 

'T ......... 




c 

€3 

V? 


•3 

a 


nuy 


,£© o o 
* 


© © © © 
H J5 00JI 


© 


I 

§ 


ft 




HiSlaaq 

auijjjx^ 


S999 

J H H H 

« 


© © © © 
CIHHH 

euoi>n 


o 

Cl 

Cl 


o 

3 


Is 

g» 


* 


•ujannnQ 


S © Cl t-« 


;«nn 

r* H 


. -«• . -CIHCI Ht» 

.coco ococot-y: 

rH rtH 


I 

« 


Ed 

H§ 


9 

u 

a 

la 

9 


•qiSttwq 

papvsu 


ioo . 

.*•9 0 * 
A 


. © © . 
*© © * 


.© © . 

*co «f • 




H 

J 


3 

a 


•qtfnaq 

aiuAj)\'[ 


30© © 

U,©C% r-l 


© © © © 
WHf CO 
rl © CO rl 


©©©©©ooo©o 

d©oc©o*f|coN-a©. 
ri © ^ CO CO CO 9} 21 ^ 








■iDiomuiq 


at -o-w-n 
cso © I'- 


rr*-w 

«?ION 

rH rH 


-a . . 




.9 

o 

d 

Sd 

11 


4 

3 


•nuy 


mMOO 
**ww w 


© 02 © © 
W55»N 


M 

rH 


g 

i 




•q»3iiaq 

auiMua 


^8© © © 

-:« <?» »-t 


© « © © 
§'3 ??} 


O 

© 

Cl 


o 

*> 

0 


fr 


1 

§ 

a 

la 

o 


•JDJDtUBI([ 


COCIJa 

hC-Ih 


-e» -n-n 
TOWN 

Ol r-» 


-O -Cl 

t -rv) ,c|«4coaooo co 


a 

« 


S3 

S J 

n 




J“© © * 
~ © o • 
Pta 


,«o . 
•© © • 


. © © . 

• IO o • 




s 


1 

X 


aiuaAjxy 


VI. In. 
04 0 
35 0 
IS 0 


© © © © 
Cl •— I -«« t'-. 
rlO«H 


oocooooooo 

h H 9 c. N «9 CJ N 1- - 
rn © CO 02 CO 00 02 90 2 « 


i 

◄ 

a«s 

gl 

f 

Sq 

1 




•1 
• >* 
*T3 

•Hl § 

ill 

HI 

r*l 


Royal-mast and yard . 
Fore-mast and yard . . . 

Top-mast and yard . 
Topgallant-mast and yard . 


Royal-mast and yard . . 
Mizcn-mast .... 
Top-mast . . . . 

Pole 

Bowsprit 

Jib-boom .... 

Flying-jibboom . . . . 

llizeu-boom .... 

Oaff 

Main-gafl .... 



Die 



aogle 



DIMENSIONS OP MASTS AND TABDS IN THE MEUCUANT SEUTICE. 



/ 

ON MASTING MERCHANT BRIGS. 53 




Digitize 



54 



TREATISE OX MASTING AND RIGGING 



w 

o 

g 

w 

co 

H 

n 

o 

rt 

w 

a 

w 

H 

H 



-« 

« 

5 

DO 

H 

DO 

3 

a 

o 

DO 

o 

IH 

00 

fc 




Digitized by Google 



DIMENSIONS OP MASTS AND TAEDS IN TIIE MEECHANT SEEVICE. 



ON MASTING MERCHANT BRIGS, 



&0 



<9 

a 

•a 

l 

•c 

« 

* 


l 


*j3)9nnii(I 


s : : : toocS 1 ■» : : : : : : : | 


•ouy 


Ft. In. 

2 6 
2 0 
1 G 

1 0 


auioajx;-! 


Ft. In. 

40*0 
31 0 
22 0 

10 0 


i 

§ 

« 

h 

o 

X 

w 

a 

s 


•40}3UIUJ(1 


m Hf* . w-urw-v -w . 

; o co -»f n n o o ccoo * 


•qiSaoT 


Ft. In. 

0 0 

8*0 

3 0 

End. 

4 0 


•qtfujKI 

auijjjx^ 


Ft. In. 
53 0 
34 0 

49*0 
24 0 
11 0 

7 0 
26 0 
28 0 
37 0 

30 0 
22 0 
20 0 
10 S 


• 

i 

* 

© 

o 

be 

*c 

« 


Yards. 


•jojoiinnQ 


-«-W 

c«i-o **oi-*o ; ; ; tit. 


*uuy 


hC&COO CO 05 CO Cl CO , 

HOt«H vl 


•inaifXg 


Ft. In. 
37 0 
29 0 
21 0 

15 0 
37 0 
29 0 
21 0 

15 0 


i 

§ 

« 

0 

« 

1 

» 




-*-*•-*« HN -W , 

e *fj oo oo ^ ^ 1- 00 N ; I ; 


•qjiiuo’i 


Ft. In. 
8 0 

4 6 

Polo. 

5 0 
8 0 

4 0 

Poie. 

5 0 


•qjJfaaT 

0UX3J)X3 


COCO COCO <0000 o o 

jcoow coo® « oo o i — r oo • • ph 

<M *-4 NCIH C-l Cl CO C4 r* 


M 

a 

o 

s 

*o 

be 

X 

« 


1 

►* 


•jojanwia 


coco® o go o ^21! ill; 


'uuy 


.5 o © to oooo o 

~C0C0»H H«WH J1 


•qi«U3'i 

auioj)X'{ 


Ft. In. 
39 0 
31 0 
24 0 

18 0 
39 0 
81 0 
24 0 

18 0 


Masts or Booms. 


•jajomvia 


« -«* -O -H -r* ftt-ti -*i . . 

ci-oii *r «r o o» *» ! ! ! 

r-t *-» fH 


•qjSaai 

P»P"H 


Ft. In. 
7 0 
4 0 

7*0 
4 0 


•qiSna'i 

9U1M)X3 


© © © (OOOO oooo o o 

£SgSS ®?ss & : : s 


Names of ttte Masts 


t 

< 

t* 

g 

5 


Main-mast and yard . , 

Top-mast and yard . . 

Topgallant-mast and yard . 

Royal-mast and yard . , 
Pore-mast and vard 
Top-mast and yard . . 

Topgallant-mast and yard . 

Royal-mast and yard . . 
Bowsprit .... 

Jib-boom 

Main-boom .... 

Gall 

Fore-boom .... 

Gaff 

Housing of Masts . 



* 



Digitized by Google 



56 



TREATISE ON MASTING AND 1UGGING, 



DIMENSIONS OF MASTS, YARDS, ETC., OF A FAST-SAILING 
CLIPPER SCHOONER. 





Ft. 


In. 




Ft. 


In. 


Ins. j 


Main-mast from dock to top of cheeks 


47 


10 


Head 


s 


3 


Diameter 1 i 


Fore-mast do. do. 


45 


0 




. 7 


10 


„ 15 ■ 


Foro-top-mast, hoist . . . . 


21 


0 • 


.. 


.. 




II " 


Fore-topgallaut-mast 


12 


0 


Royal 


8 


0 


•» ^ 


Maiu-top-mnst, hoist . . . . 


25 


0 


Pole 


0 


0 


.. 72 


Bowsprit outside .... 


20 


0 


.. 


.. 




»» B 


Jib-boom outside of cap 


10 


0 


a. 


.. 




II l> 


Flying- jibboom 


10 


0 




.. 


4 


„ 34 


Fore-yard 


55 


0 


Arm 


2 


10* 


„ 13 


Fore -topsail -yard .... 


41 


0 


„ 


2 


3 


10 


Foro-topgallan t-y a rd . . . . 


29 


0 


>> 


i 


0 


. 7 


Main-boom 


59 


0 


.. 


a a 




13 


Gaff fur sail 


29 


0 


Polo 


4 


0 


7 


Fore-gaff 


23 


8 


.. 


.. 




6 


Gaff-topsail-yard for sail . . . 


7 


0 


.. 


.. 




a | 


Lower-masts, house-each . 


13 


6 


. . 


. . 




. • u 


Distance from fore-stay to centre of 














foremast 


29 


6 


. . 


. • 




. . . a 


Distance from centre of fore-mast to 














main-roast 


24 


0 


. . 






. . . , 


Distance from centre of main-mast to 














taffrail 


46 


c 


.. 


.. 




. . 


Breadth of rigging to rigging at foro- 














mast 


21 


0 


.. 


.. 




. . . . 


Breadth of rigging to rigging at 














main-most ...... 


21 


0 


a * 


• a 




.. . . 


Height of rail 


3 


6 


. . 


a. 




.. .. 1 


Itisc of deck ...... 


1 


0 




. a 




. . . . 


Rjike of the fore-mast to the foot . 


0 


u 


. . 


. . 




. • .a 


Bake of the main-most to the foot . 


0 


0 


a , 


, . 




. • • • 


Stcave of bowsprit to the foot . 


0 


31 


•• 


•• 







Digitized by Google 






DIMENSIONS OF MASTS AND YARDS OF SCHOONERS 



ON MASTING MERCHANT SCHOONERS 



57 



Schooner of 91 ton*. 


* 

•E 


■jajauivid 


■ —** -w ...... 


•uuy 


Ft. In. 

1 6 
1 4 
1 0 


ylBW 

auiojjxa 


Ft. In. 

36 0 
23 0 
18 0 


■> 

S 

8 

a 

0 

m 

1 
a 


*J9)9Un>td 


• -«-+* HN . -*»•**-*« 

c ci i- n n v « i« ; ffi 1- o <o 

►H rH r-* r-i 


•qiSaaq 

pap»9U 


Ft. In. 
8 0 
6 0 
7 2 
4 0 


*tli*U9T 

auwjjva 


Ft. In. 
64 0 
28 0 
46 0 

24 0 
12 0 
27 0 

25 0 

36 0 

23 0 

24 0 
22 0 


Schooner of 143 tons. 


Yards. 


•JDJOUIVI(I 


■s ■« •# 

c j ; oo i- o ; ; ; . ; . . 


•nuy 


Ft. In. 

2 0 
1 10 
1 6 


HiSnaq 

aui9j)xx 


Ft. In. 

41 0 

32 0 
22 0 


S 

8 

a 

§ 

• 

•e 

3 


M3)9UIU1(J 


m m ~H ' -** rH —ft Hi 1 

G CO 1— CO 1— ; Cl 1- *01-00 I 

H H H *■! H 


•qi»u.vi 

W»II 


Ft. In. 

7 0 

8 0 
7 0 


•qiSaa'I 

auiajjxy 


Ft. In. 
58 0 
33 0 
57 0 
18 0 
11 0 
27 0 
82 0 
6 0 
40 0 

23 0 

24 0 
21 0 


1 

◄ 

bI 

> 

°e 

3 *< 
< 


Main-mast 

Top-mast and pole . . . . . 

Fore-mast and yard ..... 

Top-mast and yard 

Topgallant-mast and yard . 

Bowsprit 

Jib-boom 

Polo 

Main-boom 

Gaff 

Fore-boom 

CaB • . . 



Digitized by Google 



DIMENSIONS OE MASTS AND YARDS OF SCIIOONEES. 



58 TREATISE ON MASTING AND RIGGING. 









•aojaravja 


m 

Jg«« •*-*»»©•••••• •©! Cl d 


>' 


£1 


» 

i 

>* 


< *nuy 


5 . . ,OOfi 

« ' ‘ 'HrtO 

PM 


0 

1 




•qjSuoq 

atuuJjx..! 


Ft. In. 

350 
31 0 
24 0 

10 0 

7 0 
9 0 


l 

c 

8 

M 

9 

W 


fl •* 
OjS 

•a« 

4 


-5 

a 

8 

» 

o 


•jajaurejd 


S ; « o « » ; o n : o> t- co »o « 3 1 

H H H H 


•qiSaaq 

papwdH 


5.000.0. . o 

** ’N4j«© * CO * *W 






s 

a 


•qiSaaq 

amaajvq 


j= ooooooo oooo o o o 

*; • O M N O O M Cl • CD S iO Cl 40 W « 

CO Cl N" H MM CO CS (M CM CM r-» CO 








•431SttI«ia 


S : ; iooSo :::::::: : : 




d 


f 

CO 


•any 


5 . . .ooo 

+? • • • CM rH H 

C*4 


§ 

8 


if 

a 




*q*2uaq 

oaiaj)x^i 


Ft. In. 

380 
30 0 

21 0 


6 

i 

j 

B 

C/3 


if 

it 

Q - c 

J 


a 

8 

« 

& 


■mo in vi a 


Sen : S' tii? :«? :c? ; : : : : 


•qiSnaq 

papvau 


5o .oooo 

gh- * 00 O CO CO 






<n 

j 


•qjSuaq 

auiaujxy 


Co oooooo _ o o 

*100 * 00 Cl O (M 00 CO !©s III II 

2*0 CO CM r-< CM CM COW 








•wpareia 


| : : :®t-<o : : 




«s 

AS 

U 

=« 


4 

<0 


•uuy 


5 . . .MOW 

*» * * ‘WN-I 

Pt* 


0 
£ 

1 




*qi2uaq 

*mwi*g 


a o o o 

Hi.. *•••••• * « • 

j • • •8CHCHC •••*.•• • • • 

2 o CO CM 


C T 

•IS 

c* 


B 


•jajatnviQ 


5S ; S“ : S'’ • • 


o 

CO 


e * 

|a 

^ C 

,3 


1 

pa 

w 

O 


•qiSnaq 

papwjfl 


Ft. In. 
9 0 

60 
9 0 

30 


« 




« 

«s 

a 


•qtfiwq 

am«ujx;4 


CO oooooo oo 

• «d« I 09 Cl O O O O • © ^ 

g© CM O CM r-C CM CO C* 


| 

3 

S d 
« « 
g " 

°g 

a* 

a 

5 


* 


Main-mast .... 
From deck to cheeks . . 
Top-mast and polo 
Fore-mast and sq.-sail yard . 
Top-mast and yard . . 

Topgallant-mast and yard . 
Bowsprit .... 

Jib-boom 

Pole 

Main-boom . . . . 

Gaff 

Fore-boom 

Gaff 

Fore-topmast, studding-sail, > 
boom, and yard . . f 

Foro-topgallant-mast, stud- 
ding-sail, boom, and yard f 
Swinging-boom and yard 



Digitized by Google 



DIMENSIONS OF MASTS AND YARDS OF SCHOONERS, 



ON MASTING MERCHANT SCHOONERS 



59 



Schooner of SO tons. 


1 

►« 


•Jdtonniifj 


l 

S : ; S’ « ^ : : ::::: 


•uuy 


Ft. In. 

1 C 
1 2 
0 0 


suiaijxa 


Ft. In. 

33 0 
27 0 
19 0 

.. 


m 

s 

8 

« 

o 

w 

3 

a 


•J3lJtURI(X 


x -* -+# . -** -W «♦ -*i 

C H A— d 1— »T , H O N N C O 

w pH H H 


•qjSnaq 

W»H 


Ft. In. 
8 0 
S 0 
10 0 
4 0 


•qtfuaT 

amoJjv'.i 


Ft. In. 
47 0 
20 0 
40 0 
20 0 
11 0 

25 0 

23 0 

31 0 
21 0 
23 0 
20 0 

— . — 


J 

3 

% n 
o 

t 

c 

8 

A 

o 

u 


■ 

1 

►« 


-jtai9uivT(j 


-*•*. ...... 

c | o v 

PH 


•ouy 


£ . . •*=>.. .....! 

£ •' H rt ’ ’ 

J 


•qjSnaT 

ouiojjvy 


r 

Ft. In. 

85 0 
27 0 
10 0 

-J 


1 

« 

o 

a 

a 


M9)3HIVTQ 


j s ;? « s j? ;? 3 «> 1 


•qjJIaDT 

V*V V9 ll 


Ft. In. 
G 0 
5 0 
0 0 

Polo. 
3 0 


•qijluoq 

OUIOJJX^ 


Ft. In. 
49 0 
29 0 
43 0 
15 9 
7 8 
5 6 

24 0 

25 0 
33 0 
24 G 
20 0 
18 0 


1 




• • tj • • • • 


S3 «j 

“g 

z < 

a. _ 

°g 

i3< 

3 


Main-mast 
Top-mast and polo . 
Fore-mast and yard . 
Top-mast and yard . 
Topgnllant-mast and yar 
Polo .... 
Bowspiit . . . . 

Jib-boom 
Main-boom 
Gaff .... 
Fore-boom . . . 

Gaff .... 

i ” 



Digitized by Google 



DIMENSIONS OF MASTS AND YARDS OF AMERICAN VESSELS. 



60 TREATISE ON MASTING AND RIGGING. 



Moidtucia 



1 . 



•uuy 



•qjSna'T 

am.njv;i 



,5 UDjoiuvifl 

I 

8 



•qjSItiaq 

papsoji 



•qiSuaq 



I . 



'IDJOUIBtfl 



1 

» 



•qjSuaq 

9<UJJ)X'.| 



G C. C l r— I 

*;r «« 



BO »0 O 

** *“ « r—i 



. r-b- o 

*C1 Cl H 



O O Cl 

• O -C Cl 
O CO Cl 



M 

o -1N-H-** 

g ”?. 1 - 3 

H 



•a -w 
•z ci m w 



0 0 1-0 

• rf H 

* Cl 50 »-« O 



Ob- O O 

• H 

* *3 CO Cl 

CO Cl »-« 



-f cc co o 



..2® . . 



o o o 

383 



H H rt 



o o 

a 3 



■ i 

4 



I 

B 

a 

la 

C 

a 

I 



•Jo; 3 nrei(j[ 






•qiSaaq 

papcaji 



. Cl s 
• o »o 



3 2 3 

COO 



.« o 

*p5° 



•qiXaa'j 

3 Ul 3 i)X 3 



C o O O b- ilONMO OSOOOO OO 



-ja)3txnn(x 



eoomo 



0 0*00 
• H 

*WWHO 



•qiJtayj 



cs » *n o 



t- 00 wo o 

•Clf T 73 
O f Cl H 






r -M-*N . O -« -V* 

cci Cl t- * Z ci Cl Cl I— 

Hjlrt • t C1H 

H 



•qiiJua'i 



n «2 



ci ci cc ci 



O O CO o 
ci ci o ei 



•qjJJiiOT 

onujjv'i 



B 01 1- CO -♦* O O t- M f IIOCCCN OO 



O CO 1 — o 



5 % A 

2 i 
PS 

O Q 

3 * 

* 

» 




Digitized by Google 



DIMENSIONS OF MASTS AND YA11D8 pF STEAM-VESSELS. 



ON MASTING STEAM-VESSELS 



61 





a 

o 

d 

34 

11 

J*> 

• •: 

.12 

' H .= 

be 

a 1 




'iJWUlV|(I 


Si i i <o © ^ i ; 


« 

a 

0 

1 

’o 

9 

£ 

e 

1 


* 

1 


•uuy 


£ . . CO o cc 

si • • Cl rH 

r*4 


•qiStuyf 

auuiiia 


o 0 0*0 

• • • • M H H • • 

£ -i» co ci 


B 

s 

a 

o 

a 

a 


•ijjoimrid 


« HN -SI -HM -Ci 

C CO t>. I CO 1- I rH i- » 

rH rH rH rH 


•qiStH'f 

twpwji 


^ CO . .00 . o 

5- ' ' " ' - ' ' 


*qiSu9’I 

3U19J)X^I 


= 00000000 

J*54C»«-f«bo 
2*0'’*' *O-4»r-lCIC0r 


i 

s 

1 

o 

s 

0 
► 

1 

V 

K 


0 
«! 

34 

11 

|?. 

S« 

=? 

c :- 

1 


« 

'I 


‘03)3UlVf(I 


N . . . ♦ 

a . • . o ^ . . 

p-t r-i 


•uuy 


, • 
a o o o * 

W . t • H rH . . I 

jjj rH CO O • 


•qiSa.ri 

3iiuin;i 


a o o o 

! • • •rHrHOO • • 

£ >«r CO rH 


■ 

E 

s 

a 

S 

m 

a 

a 


aaiounqa 


S ^ i- I o oo I co O [ 

43 rH rH rH 


•qiSao*! 

W»»»»U 


s O 00 o o 

43 . . rH 

*3 O * *1- rH Ol * 

(** rH 


•iljSu.vj 

3U1JJUX3 


Ft. In. 
55 0 

40 C 
6 0 
53 9 
37 0 

10 6 

i 

30 G 
27 0 


■ 

c 

2 

8 

o 

u 

iH 

a 

2 


d 

..8 

q 

Id 

15 

bo 

a 

a 


l 

1 

**H 




» hh -« -n hn . 

socoooaoo . 1 

£ rH rH 


•uuy 


,5 O O O O o O . . 

CO Cl rH W Cl rH • • 


•qiSudT 

9uuj)\:-i 


= 0 0 0 0 0 0 

J Cl o O Cl o o • • 

^ iq n ci >o co cl 


a 

6 

3 

1* 


uojomwiQ 


* o o • »o O • U> CO 

J= rH rH • »H rH • ri 


•qiaa^i 

pap«II 


^OOOOOO 

** GO H* CO CO H< CO 

A 


•qi*U3'l 

3U1341XH 


Ft. In. 

OS 0 

23 0 
20 6 
70 0 
28 0 
27 0 
30 0 
13 0 



i 



•2 

c5 



•2 

P» 

•a 

a 

PS 

4> 

1 

£ 

H 



•3 

ej 






1 

I 

cl 




-O C * 




D* 



Digitized by Google 



'BTRSS 3A-HY3X8 30 BORYA OKY SXSYTt 30 SK0ISX3Kia 



62 TREATISE ON MASTING AND RIGGING. 



a 

2 

s 

0 
o. 

M 

CO 

1 
CO 


d 

n 

a| 

si 

o T 

|s 

s t 

3 


i 

i 

>* 


•aowitnrtfl 


a : : : ci t- o : : : • ; 

r-. 


•cuy 


a -roo 

M • • • H •••••' 

£ M CO H 


•qiJIu.i'I 

stujajva 


Ft. In. 

50 0 
46 0 

51 6 


m 

1 

CQ 

© 

m 

a 

a 


uaiaann.a 


I S “ : S’ S : : : : 3 55 


•qiJtuaq 

pop«3H 


Ft. In. 
12 0 

10 0 
2 0 


•q 1*1137 

31U*JJX3 


Ft. In. 
74 0 
40 6 
8 0 
68 6 
40 0 
13 0 

32 6 
31 0 




.* 

a 

o 

5 

2 

0 
o. 

a 

CO 

1 

CO 


d 

as 

si 

§7 

U 

I* 

°6 

J 


1 

* 


•jajaaretQ 


* C -W -€» Ctt -4N 

socoo^oo : ; : ; : 

~ r " 


•uuv 


Ft. In. 
2 1 

5 9 

1 3 

2 8 

6 8 
1 8 


•qi*u37 
a tn 3 x 1 x 3 


Ft. In. 
60 0 
38 0 
29 6 
64 0 
SO 0 
29 0 


« 

1 

« 

s 

m 

1 


•jdiamviQ 


= S 2 j C S3 22 • C C Coo 

N W H vl H H H 


•qiStwq 

papwn 


c © o o 

j m • * ci i »c I • ! I ! 

£ »1 •- 


•qtfaaT 

3UI3JJX3 


Ft. In. 
90 0 
67 0 
10 0 

50 0 

51 0 
16 6 

38 6 
35 0 


I 

i 

c. 

a 

CO 

! 

CO 






•jaiamvtQ 


J 2 2 ® 2 2 ® • • • • • 


d 

e* 

•l 3 

!l 

s* 

If 

!? 

I 


1 

>* 


•rniy 


Ft. In. 
3 0 
8 9 
1 8 
3 0 
8 9 
I 8 


•qjSnaq. 

3013 x 1 x 3 


Ft. In. 
86 0 
66 0 
39 0 
88 0 
66 0 
39 0 




•jajatmnn 


1 f 2 : S2 : S S *82 


n 

8 

1 

2 


•qi*na 7 

papwH 


Ft. In. 
14 0 

14 0 

5 0 
10 0 


• 71*037 

3013 x 1 x 3 


Ft. In. 
106 0 
67 0 
12 0 
100 6 
63 6 
19 6 
87 6 
52 0 
8 0 
48 8 
46 6 


1 


3 d 

« 
3 a 

E < 

3 

S5 




Main-mast and yard 
Top-mast and yard . . 

Topgallant-mast and yard . 
Fore-mast and yard . . . 

Top-mast and yard . 
Topgallant-mast and yard . 
Mizen-mast .... 
Top-mast . . . . 

Topgallant-polo . 

Bowsprit 

Jlj-boom 



Digitized by Google 



ON MASTING STEAM-VESSELS 



03 



. DIMENSIONS OF MASTS AND TAEDS OF AN AMEBICAN 
STEAM-SHIP OF 680 TONS. 



Main-mast 

Fore-mast . . . . 

Mizen-mast 

Fore and main top-mast . 

Topgallant-mast 
Mizen-top-mast . . . 

Top-gaUant-mast 
Main and fore-yard . . 
Topsail-yard 
Topgallant-yard . . 
Royal-yard . . . 

Mizen-yard 

Topsail-yard . . . 

Topgallant-yard . 
Royal-yard . . . 

Bowsprit, outboard . 
Jib-boom, ditto . . . 

Flying-jib-boom, ditto 
Spanker-boom . . . 

Gaff .... 
Swinging-booms . . . 

Top-mast stud. -sail -booms 
Topgallant ditto . . 



Top-mast ditto . 2 

Topgallant ditto 



Mizen tiysau-mast . . 83 

Housing of Fore-mast . 20 

Main-mast . . .20 

Mizen-mast . . . 7 

Length between perpen- 
diculars . . . 156 

Spar-deck ; . . 165 

Keel . . . . 142 



Extreme broadth of beam 30 0 



74 0 Head 
70 0 „ 



22 0 Hoist 
33 0 Head 
18 0 Hoist 
68 0 



25 7 .... 

24 0 Inboard 20 0 








DIMENSIONS OF MASTS AND YARDS OF STEAM-TESSELS 



61 TltEATISE ON MASTING AND RIGGING. 



Iron Steamer of 180 tom. 


d 

|f 

®a 

(3 •“ 
O J 

•j? w. 

c ^ 
8.3 

5 S 

% 


i 

JH 




s : : : := :»« : : : 


•uuy 


-....=> ,oo 

« • • ' *C1 *HH • • • 


•'li.-'i-'i 

9U1U1X3 


OOO 

J 1 • • ICO *3)H ••••(«••••• • ■ • • 

2 n 


C 

1 

o 

« 

fcC 




J : :«o3* : : :*<© : : : : : 


*qiSwi 

popwil 




•q»auyx 


c ^acio i-ooo oooo o« 

• • o »-• -j* -coccoh I *c»coiqo i o ^ • ! • ! • 1 

£ e5 Cl c-3 »-t hhoci ci« 


Steamer of 290 tons. 


e 

a 

s| 
£ t 
>•» 
V. '* 

S-s 

8°. 

!« 

c-5 

M 

1 


■E 

e 


'jjjantvja 


5 • • • ■ —t • \~Lr\ • • • • ' 

^ • • • • ^ ^ ..«...»...* • • • • 


•uuy 


d o o o 

M • • • • H • rH • •••••••••• • • . . 

A • • • • • ••••••••••• • • • • 

fa rH « O 


•rthwq 

aw»j)xa 


•5 . . . . ° . W ° . 

j • • • • o * O 00 ••••••••••• • . * • 

fa n* 


« 

E 

8 

« 

u 

0 

•5 

1 


'jdpincid 


*f -I- -f *n«o • • -noo • *c» • • • • • 

® r-i • • H • • • • pH r-4 • • • • . • • 


•qjStooq 

p»r»au 


«a) * * *oo • • • 


•qjKnaq 

ouui)X3 


(•OOOOOOOOOO OOO OO O O lO 

^OOJlOf O’? OH * *1-00 * * CO 03 * O * Cl 

fa O CO r: O CO f 1 H nnif Cl Cl Cl o 


Iron Steamer of 330 tons. 


d 

.. ct 

M 

il 

o« 

|2 

E-n 

5 5 

J 


i 

h 


*ia)9nt«i(x 


S : : : :;h :::::::::::: : : ; 


•uuy 


5 . . . .» .®=> 

J • • • • Cl • Cl 

fa 


•qiSuyj 

ouijjua 


d OOO 

***•••• • • •••••••••• • • • • 

O • H CJ ••••••••••• • • • • 


E 

I 

« 

|i 

o 

3 

« 

a 

a 


•aajoraiqa 


5 I«o ; ;«OkO : o ;«xi-coo«3»io : * * • 

►nr* rH r* r-i ... 


•qxJtaaq 

W»H 


•5 .0 . . .0 

fa 


•tjiSuaq 

ontajjv^ 


d OOO O O O 00 o o o o o o o o o o oooo 

2 : 3S°~S!32Sg838?iS 3 S S 2 




_ _ . . . . 


i 

i 


3 g 

-J § 

s 5 

> 
c o 
_ * 
S3 
* 

•< 

•5 


Main-mast . 

From dock to hounds 
Top-mast to stops . 

Polo 

Fore-mast and yard . 

From dock to hounds 
Top-mast to stops aud yard 
Topgallant-mast and yard 
Royal polo 

M barn-mast from dock to houudi 
Pole .... 

Bowsprit, outboard 
Jib-boom, ditto 
Main-boom .... 
Fore-boom 

Mizcn-boom .... 
Main-gaff .... 
Fore-gaff .... 

Mizcn-gaff .... 
Distanco from stem to foro- 
mast ..... 
From centre of fore-mast to 
main-mast 

From centre of- main-mast to 
mi/eii-mast 

From centre of mizon-tuast to 
‘ tn (Trail .... 



Digitized by Google 



DIMENSIONS OF MASTS AND YARDS OF YACHTS 



ON MASTING YACHTS, 



05 



■ 

a 

o 

§ 

© 

5 

V 

c 

>* 

u 

■ 

a 

g 

-= 

9 

CO 


i 

SO 

”d 

S 2 

if 

g* 

I 4 * 

cl' 

5^* 

Mr 

s 


J 

•s 

« 




3 i i ; loo >« ; ; : 


•tiuy 


*£....<=>. cc o 

£ * * " •« * c ‘-' 


•qiStUT 

a.aojjx'i 


o © # oo 

£ ^ wci 


•s 

E 

S 

n 

o 

«R 

3 


•aajamina 


a! . . . -«s 

C >•« ! KI-O NOiflO 000090 

_i r-S * r-S r-S r-S 


•qiSuaq 


»5 .Oi . . .O °00 . 


•qiStWT 


= ooo oooooo«o © © © 

J Iwc.o icaOOCOONTW NON 

£ O 94 OHrS Cl CS 


s 

o 

£ 

K 

o 

•S 

B 

© 

B 

a 

s 

U3 

U 

CO 


i 

a 

§=> 

is 

j 


«R 

E 

8 

S3 

la 

O 

3 

2 

55 


JJ)OmVTQ 


• a • -coo • *«co *w oo» • 

3 *N • •©« • • r-S • r-s a 


•qjXua'f 


J* O O c> tt © . 

‘ 


•qjSna'i 

auioajx^ 


ooo COO CtOOOO 

2 : SS3 : : 4JS : : U?3 : 3 S 8 : 


J 

G 

3 

g 

«~a 

0 

1 
a 
** 
if 

4 i 

a 

o 

0 

«a 

& 


«* 

Sa 

*i 

“a 
fl *r 

•i« 

gs 

SJ 

5 I? 

J 


•’ 

1 

J* 


•jajamutd 


s ::: :^o : 


•uuy 


“....« .oo 

(4 


•qjSI«a'[ 

901 * 11 x 3 


d o ci o 

£ O 


d 

5 

g 

a 

6 
at 

3 

a 


•jajounitQ 


b« *. t- :» ;i^o «« : 


•q»»aaTr 

P®P M 1I 


■* 


•qtfaoq 

9013 . 11 x 3 


CO ONO S&OOOO O at** o 

J.O * CO 00 a* Cl © • © CO • 

£ I- Cl 1- r-« r-S CO O Cl Cl 


1 

1 


i 

a* 

sS 

*< 


Main-mast .... 
From deck to hounds . . 
Top-mast .... 
Top-mast-pole . . . 

Fore-mast and yard 
From deck to hounds . . 
Top-ninst to stops and yard 
Topgallant-mast and yard . 
Topgallant-polo . 

Bowsprit, outboard . . . 

Jib-boom, ditto . 
Flying-jib-boom, ditto . . 
Main-boom .... 

Main-gaff 

Fore -gall .... 

Gaff-topsail-gaff . . . 



Digitized by Google 



• Ttie cdcbratcJ American Yadit. 



DIMENSIONS OF MASTS, ETC., OF YACHTS 



66 



TREATISE ON MASTING AND RIGGING 




Digitized by Google 


























ON MASTING BOATS, 



67 



« 

o 

3 

l-H 

« 

►< 

E« 

(Zi 

w 

P4 

pa 

Ph 

Ph 



a S 

I 3 s s : : : : * 

I ' S 

M «D tO CO ■* C>< XO ■* 



a *- 

,3 2 



_g . 



iflONWOOONiO 
NOOONOCOHHO 
HHnrtri r- r-« 



II II II II II II il u II ll 

_ eo eo «.,s?g5 

« os o 9 § b oo o co 



If:::::: 

I - S 

w OPO't 0*0 CO 



5 *3 ete 

O WOOOOONNO 

S OO^OOOOibNrtC' 

M rH (N(NHH Pi 

II II II II II II II II II 

■5 Jr- c*> 

a «o _ eo eo o «o oo co i-m 
O r< 03 rr 00 CJ o « o n 



m 

fr< 

■4 

c 

pq 

p* 

o 

s 

•4 

pq 

o 

e 

■4 

w 

H 

m 

■4 

a 

« 

o 

pH 

>5 

£ 

c 

as 

K 

o 

M 

Eh 

« 

O 

PH 

O 

ft 

P< 



i£q paqilnpiK 



flSNNipOQOOO 



■fq pondmtiK 



OCOCOOvOvOOOO 



.9 



§ d 



s 

9 



3 

tf , , , , 

I » •■£ 3 

tg ^ | • 1 1 „ 

? -9 3 3 g | §-3 3 3 

Bgoap.s 335 S 





Digitized by Google 




PBOPOBTIONS GIVEN TOR MASTS AND GEAB OF BOATS DIFFERENTLY BIGGED 



TREATISE ON MASTING AND RIGGING, 



d 

W 



u O 

§ * 

‘JS PH-f-HlK- » 

w 



• • • S • 

-P <2 

I s " : J 

(O « «OS(N M 

w^awHOO ’ o 

M H r 4 »-^ H 

II li II II II II II II II 



c ’M conoo 

.2 ^ 91 9 >p 900 (N^ 



S 



pon^FH^rc 



B « 



H 5 

If 

t J 

s « r 
g S 

5 £ 

6 

^ 8 
U J3 
W 

B» o 



•ootooooooo 



5 ■§ •v • • 

w 3 9 "ja 2, ja 

•SgsffifsB 

g'S.rj 3'3,-S g.-s.-a 

pSa^gaJaa 

oij? pmbo *j 




. «I 
u o 

5^3 

a .2 

►* TT ^ II Cl N H ^ 

' • ’ 'e 2 

4 & '■ '• 1 : : 4i 

“ CSOrtOHOOO^W 
^ w/'HOftOO ' *- 
M HnHH 

II IJ II II II II II II II 

•» O <-* 

C 

.2 noo^ooomoci 
t; 

I" V ' 

£ i<\ pox[dninre 

, * N 

000000000 

‘-“SSSSSSS 

» 



•■8 



1 3 H '3 >> 3 

mBS^jeSwSp 

'■ ; ' 

oqx jtsnbo ej 



o -3 d o ^ o 3 

£bb£eb£5 




Digitized by Google 



Maui-mast to rake, in a foot, 1 inch. 
Fore-mast ditto ditto J inch. 

Mizen-mast ditto ditto as the transom. 




PBOPOETIONS GIVEN FOB MASTS AND GEAB OP BOATS DIFFEEENTLY BIGGED. 



ON MASTING BOATS. 



30 



u u ; : : 

3 .3 

<9 

D2 r"-} r>rt - 1 ’t 



73 



3 

5c 

5 

S 

Q 

5 



4 1 : j 4 i 

? o o o ’ 

H r—« 

ii ii n ii it ii 

e oo o 12 o? 

O N Cl n 3D o ci 

'5 « ' 



£ -pi d m n K 



5 £ 



0 C 10099 
«> o 00 o 00 00 

H Cl n Cl C) 



I I •g • 

14 

IS fl bpfi t»j3 




£ 

o 



.2 

V 

a. 



llfll- 

3 3 fa f*« 



a 



3 

UJ lA 

3 I 
b 1 

O £ 

a .» 



5 

a 

s 

Ji 

ft 



• 2 

be ben 

■*-> *J +J 

OOO 

<2-2.2 



II II It 

*» M5 



t>» 



O » 

3 * <N S3 
^ 1 



1 

3 . : : 



d £ . . 



£ 

(m 

0 

1 

£ 



999 

»oo 



dA 

O O 

■aa 


|3t 

|?l 


1-4 -W 




»* 


Jo 


0 2=3 
■*» 

113 

o^erfl 


3-9 


S ®" 


0 » 0 

.2.2fi 


£ S 

I s3 

41^43 


III 



Digitized by Google 



END OF RODIMENTABT MASTING OF SHirS. 




PREPARATORY RIGGING «OE SHIPS. 



71 



To commence with Rigging, it is necessary that the young 
6tudent should practise the following, while preparing for a 
nautical life. 



TO MAKE AN OVERHANDED KNOT. 

To make an overhanded knot, pass the end of the rope 
over the standing part and through the bight, as the 
annexed sketch. 



FIGURE OF EIGHT KNOTS. 

Take the end of the rope round the standing part, 
under its own part and through the lower bight, and 
the knot is made. 

SQUARE OR REEF KNOT. 

First make an overhanded knot, sup- 
posing it be round a yard ; then bring 
the end being next to you over the 
left hand and through the bight ; haul 
both ends taut, and it is made os per 
sketch. 

TO MAKE A BOWLINE KNOT. 

Take the end of the rope in your right hand, and the standing 
part in the left ; lay the end over the standing 
part, then with your left hand turn the bight 
of the standing part over the end part ; then 
lead the end through the standing part above, 
and stick it down through the cuckold’s neck 
formed on the standing part, and it will appear as the sketch. 








TO MAKE TWO HALF-HITCHES. 

Pass the end of the rope round the standing part, and 
bring it up through the bight — this is one half-hitch ; 
two of these, one above the other, constitute two half- 
hitches, as the annexed figure. 




A TIMBER-HITCH. 

Take the end of the rope round a spar ; pass it under 
and over the standing part, then pass several turns 
round its own part and it is done. The bight serves 
as a sling for bales, drawing of timber, &e. 
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A ROLLING-HITCH. 

With the end of a rope take a lialf-hitch around the 
standing part ; then take another through the same 
bight, jamming it above the first hitch and the upper 
part of the bight, then haul it taut, and lay the end 
above the hitch around the standing part, and stop the 
end back with a yarn. 



A BLACKW ALL-HITCH. 

To make a Blackwall over a hook, you form a bight 
or a “ kink” with the rope, having it underneath and 
the hook on the top ; stick the hook through the bight, 
keeping the bight well up on the back of the hook 
(as shown in the figure), until the tackle is set taut. 
This is better learned by practice than it can be de- 
scribed. 



BOWLINE UPON THE BIGHT OF A ROPE. 

Take the bight of the rope in one hand and the 
standing part in the other ; throw a cuckold’s neck 
or a kink over the bight with the standing parts, the 
same as for the single knot. Take the bight round 
the parts, and over the large bights, bringing it up 
again ; jam all taut, and it will appear as the 
sketch. 



A RUNNING BOWLINE. 

Take the end of the rope round the standing part, 
through the bight, and make a single bowline upon 
the running part, and it is done. 



A CAT’S-PAW, FOR SETTING UP SHROUDS, ETC. 

To form it, lay the end part of the rope oi 
laniard over the standing part, and middle of 
the bight, then breaking it down, and turning 
it three times over both parts, and hook the 
tackle on to both bights. 
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A COMMON BEND. 



Pass the end of a rope through the bight of another 
rope, or through the beeket of a block ; then round 
and underneath the standing part, as shown in the 
sketch. To prevent it jamming, pass it round twice 
under the standing part. The sheet of a sail has the 
end passed up through the clue, then round the clue, 
and underneath the standing part. 




A GARRICK BEND. 

This bend is often used in haste, to bend hawsers together, or 
to form a greater length of warp to tow with. In 
forming this bend, lay the end of the hawser across its 
standing part ; take the end of the other hawser, and 
lay it under the first standing part at the cross and 
over the end ; then pass the end down through the 
bight again on the opposite side from the other end, 
observing that one end must be on the top, and the 
other underneath, as is seen in the adjoining sketch. 

a fisherman’s bend. 

Take two round turns with the end of a rope or hawser 
through the ring of an anchor, or round a spar, 
and one half-hitch around the standing parts, and 
under all parts of the turns ; then one half-hitch 
around the standing part above all, and stop the 
end to the standing part ; or dispensing with the 
last half-hitch, tuck the end under one of the 
round turns, and it becomes a studding-sail bend. 





A ROLLING BEND. 

This is something similar to a fisherman’s 
bend. It is two round turns round a spar, 
two half-hitches around the standing part, and 
the end stopped back. 



A SELVAGEE STRAP. 

A selvagee is used to hook a tackle to any rope, shroud, or 
stay, to stretch or set up, 
it being not so likely to 
slip as a rope strap ; two 
or more turns of the 
selvagee are taken round 

B 
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t he rope in which the hook of the tackle is fixed. To make 
a selvagee strap, get a couple of spike nails and drive them into 
any convenient place, as far distant as the length intended for 
the strap ; make the end of a ball of rope-yarns fast to one of 
the spikes, then take it round the other one, and keep passing 
the rope-yarn round and round in this manner, hauling eveiy 
turn taut, until it is as stout as it has to be. 

When it is to be a very large strap, it is marled down with 
stout spun-yarn ; if of middling size, with two single rope-yarns ; 
and if a small strap, a single rope-yarn. 



A PUDDING FOR A MAST OR YARD. 

% 

Take a piece of rope of the required length, and splice an 
eye in each end ; put it on a stretch, then worm it, and parcel 

it with wom canvas 
according to the shape 
wanted. By the sketch 
it will be seen that 
they are made large in the middle, tapering gradually towards 
the ends, and made flat on the side which goes next the yard or 
mast. When made to the size required, marl it down, beginning 
in the middle, and marling both ways to the eyes. If the pudding 
is for a yard, it is commonly covered with thick leather or green 
hide ; but when for a mast, it is neatly pointed over. 




TO FORM AN EYE-SPLICE. 

An eye-splice forms an eye or circle at the end of a rope, on 
itself or round a block. The strands 
are first unlayed, and laying the strands 
at any distance upon the standing part 
of the rope, according to the size of the 
eye-splice required, open the lay of the 
rope with a fid or a marline-spike, and 
put the middle strand through first, 
then pass it over the surface of the 
T(r a second strand, and push it through the 

third ; repeat the same with the two 
other ends, laying them fair apart, observing to taper the strands 
by gradually reducing the yarns. 




AN ARTIFICIAL EYE. 

Take the end of a rope and unlay one strand to a certain 
length, and form the eye by placing* the two strands along tho 
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standing part of the rope and stopping them fast 
to it ; then take the odd strand and cross it over 
the standing part, and lay it into the vacant place 
which it was taken from at first ; work around 
the eye, filling up the vacant strand until it comes 
out at the crutch again, and lies under the other 
two strands ; the ends are tapered, scraped down, 
marled, and served over with spun-yarn. 



THE CUT OR CONT SPLICE. 




This is to form an eye in the middle of a rope, as the eye-splice 
doth at the end. Cut the rope in two, and unlay the strands 
of each ; then lay the ends of one 
rope on the standing part of the 
other, and stick the end through 
between the strands similar to an 
eye-splice, and do the same with the 
other ends, so that the rope becomes 
double in the extent of the splice. This splice or collar is 
occasionally used for pendants, jib-guys, breast-backstays, odd 
shrouds, &c. 




A FLEMISH EYE OR MADE EYE. 

Unlay the end of a rope, then open the yarns, 
divide them into parts, and take a piece of round 
wood the size intended to make the eye, and half- 
knOt about one-half of the inside yarns over the 
piece of wood ; scrape the remainder down over the 
others ; then well marl, parcel, and serve them 
together. This makes a snug eye for the collars of 
stays. 




A SHORT SPLICE. 

A short splice is made by unlaying the ends of two ropes, or 
the two ends of one rope to a sufficient length, then crutch them 
together, as per adjoining sketch ; 
draw them close, and push the 
strands of one under the strands of 
the other, the same as the eye-splice. 

This splice is used for block-straps, 
slings, &c. If the ends are to be c ^ 

served over, they are but once stuck 
through ; if not, they are stuck twice ^™**w*^ 
and cross-whipped across the strands, 

so as to make them more secure. When the ends are to be 
served, take a few of the underneath yarns, enough to fill up the 
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lay of the rope for worming, then scrape or trim the outside 
ends, and marl them down ready for serving. 

A LONG SPLICE. 

A long splice is made to rejoin a rope or ropes, intended to 
reeve through a block, without increasing its size. To make it, 

unlay the ends of the ropes to a 
sufficient length, which may be 
from one half to a whole fathom in 
length, crutch them together in the 
same manner as a short splice ; one 
strand is then unlaid, and the oppo- 
site strand laid up its intervals ; 
then turn the rope round and lay 
hold of the two next strands that 
will come opposite their respective lays ; unlay one and fill up 
with the other as before ; the ends are then split equally in two, 
and the two opposite half strands are knotted together at the 
ends and middle of the splice, so as to fill up the vacant lay ; 
then stick the ends twice under two strands with all six of the 
half strands, leaving the other six neutral ; the splice is then 
well stretched before cutting off the ends, and it is finished. 

A long Bplice of four-strand rope i3 made in a similar way as 
the preceding. 




. TO WORM AND SERVE A ROPE. 

Worming, a rope is to fill up the contlines or vacant space 
between the strands of the rope with spunyarn or small rope, in 
order to strengthen it, and to render the 
surface smooth and fair for parcelling. 
The first end of worming is securely stop- 
ped, and, when arrived at the end of the 
length intended to be served, it i3 there stopped, then laid back 
into the second vacant space ; and so on successively, stopping 
it at the ends. 

Parcelling a rope is wrapping old canvas about it, cut in long 
narrow slips, well tarred and rolled up in rolls before com- 
mencing to lay it on the rope. It is customary with some to 
put on parcelling with the lay of the rope in all cases ; but 
for rigging, which is not intended to be served over, the parcelling 
ought to be put on the contrary way. 

Serving a rope is encircling it with line or spunyarn, &c., to 
n keep it from rubbing and chafing. The 

y I, * * i vsm n mi n end of the spunyarn, for service, is placed 
. — under the two or three first turns to 

keep it fast ; then two turns are taken 
round the mallet and rope, as shown in the sketch. The mallet 
is then turned round the rope by its handle, while a boy passes 
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the bail of spunyarn at some distance from the man that is 

serving the rope, and passes it round as he turns the mallet, 

until the rope is covered the length required ; when the mallet is 

within a few turns of the end, take the turns off the mallet and 

pass them by 'hand, the ball or end is put through under the 

three or four last turns of the service, and hauled taut, where 

it is made fast, as at first. 

* 



CHAPTER VIII. 



To put a Strand in a Rope. — To make a Grommet. — To Sliccp-sliank a Rope- 
or Back-stay. — To make a Turk’s Head. — Wall Knot. — To Wall and 
Crown. — Shroud Knot. — A French Shroud Knot — A Matthew Walker. 
— A Spritsail-shect Knot — A Diamond Knot single. — A Diamond Knot 
double. — Common Sennit. — A Sea Gasket. — A Wrought or I’anch Mat. 
— A Harbour Gasket, or French Sennit. — Pointing a Rope. — A Stopper 
Knot. — Buoy-rope Knot. — To clap on a Throat and Quarter-seizing. — To 
pass a Rose-lashing. 

TO TUT A STRAND IN A ROPE. 



Tins is done when it happens of one strand of a rope getting 
chafed or magged, and the other 
two remaining good. To manage 
this, cut the strand at the place 
where it is chafed, and unlay it ^55^. 

about two feet each way ; then 
take a strand of a rope about ^ 

the same size, and lay it in the vacancy of the rope, as shown in 
the sketch, and stick the ends the same as a long splice, and it 
is done. 



TO MAKE A GROMMET. 

A grommet is made by a strand of a rope, 
and placing one part over the other ; wtth the 
long end follow tho lay, until it forms a ring or 
small wreath with three parts of the strand all 
round ; finish it by knotting and splicing tho 
ends the same as a long splice. 




TO 8HEEP-SIIANK A ROPE OR BACKSTAY. 



This is done to shorten a 
backstay, when the mast is 
struck ; the rope is doubled 
kn three parts, as shown in 
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the figure, and taken a hitch over each bight with the standing 
part of the backstay, and jammed taut. 



to make a Turk’s head. * 

To make this, take a round turn round the rope with a piece 
of log-line, cross the bights on each side of the round turn, and 

stick one end under oije cross and 

S the other under the other cross ; 
it will then be formed like the 
middle figure of the sketch : after 
which follow the lead until it shows 
three parts all round, and it will form the Turk’s head. 

Turk’s heads are generally made on man-ropes, and some 
times on the foot-ropes of jib-booms, in lieu of an overhanded 
knot, as they are much neater than the knot, and thought by 
many seamen an ornament. 




WALL-KNOT. — TO WALL AND CROWN. 






To form a Single Wall. Single Wall. 



To form a Single Wall 
and Crown- 



Single Wall and 
Crown. 






Walled, Crowned and 
Wallod. 



Double Walled and 
Double Crowned, or 
Man-rope Knot. 





To make the wall, unlay the end of a rope, and with the three 
strands form a wall knot, by taking the first strand and forming 
a bight ; take the next strand and bring it round the end of the 
first, the third strand round the second, and up through the 
bight of the first; this is a wall. To crown this, lay one end 
over the top of the knot, which call the first, then lay the second 
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over it, the third over the second, and through the bight of the 
first. It will then appear as the sketch. To Double Crown : this 
is made by unlaying the strands sufficiently, and there making a 
stop with rope yarn ; then single wall and crown, then double 
wall and double crown, and haul the end tight, and jam the 
knot : then the strands are led down through the walling, and 
laid down in the contline ; tapered, marled, and served over 
•with spunyarn. 



SHROUD KNOT. 



Unlay the ends of two ropes about four feet, and 
interplace one in the other, the same as you commence 
to make a short splice ; then a single wall-knot is made 
with the ends on each standing part, and the end laid 
in the contline, tapered down, and served over with 
spunyarn. This knot is used when a shroud is either 
shot or carried away. 




A FRENCH SHROUD KNOT. 



Place the ends of two ropes as the preceding, drawing 
them tight together ; then lay the first three ends back 
upon their own part, and single wall the other three 
ends round the bights of the other three and the standing 
part ; it will then appear like the annexed sketch. The 
ends are tapered as the last. This knot is much neater 
than the common shroud knot. 




A MATTHEW WALKER. 



A Matthew Walker is made by 



separating the strands of a rope, and 
taking the first strand round the rope 
and through its own bight ; then take 
the second end round the rope under- 
neath through the bight of the first, 
and through its own bight ; the third 
end take round the same way, under- 
neath and through the bights of all 
three. Haul them taut, and they form 
the knot as the sketch. It is a hand- 
some knot for the end of a laniard, if well made. 





A SPRJTSAII.-SHEET KNOT. 

Unlay two ends of a rope about two feet, and place the two 
parts which are unlaid together ; form a bight with one strand. 
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t aud wall the six together against the lay of the 
rope, the same as was done in a single wall with 
three ends ; after this is walled with the six ends, 
haul them taut ; you must then crown with the 
six ends, and it will appear as the sketch. To 
complete it, follow the lead of the parts, and 
double wall and crown it. 



A DIAMOND KNOT SINGLE. 

The strands of the rope are unlayed a sufficient length to 
make the knot ; then form bights, by laying the three strands 
down the sides of the rope, and keep them fast with your left 
hand ; then pass the end of the first strand over the bight of the 
second strand and through the bight of the third ; then take 
the second over the third and through the bight of the first ; 
then the third over the first and through the second. Haul 
these taut, and lay the ends of the strands up again to the next 
knot. These knots are used as ornaments upon bell-ropes, and 
for jib-boom foot-ropes, man-ropes, &c. * 




A DIAMOND KNOT DOUBLE. 

This is made by the several strands following their 
respective places through the bights of the single knot, 
the ends coming out at the top of the knot ; lay the ends 
of the strands up as before. 




Common Sennit is braided cordage, made by plaiting 
from three to any number of rope yarns together, one 
over the other, according to the size and length, always 
keeping an odd yarn. 




« 

A Sea Gasket is made by taking three or four 
foxes, according to the size required to make the 
gasket : three or four are plaited together, long 
enough to make the eye ; this being done, clasp 
both parts together to form the eye over a belaying- 
pin, and plait it by bringing the outside foxes on 
each side alternately over to the middle ; the out- 
side one is laid with the right hand, and the parts 
held steadily until the whole is together, adding a 
fox when necessary. When of a sufficient length 
to taper, diminish by leaving out a fox at proper 
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intervals. At the finish of it, one end is laid up, allowing enough 
to form a bight ; then plait the others through this bight a few 
times ; the end which was laid up is hauled tight to secure all 
parts. The ends are cut off, and the end is whipped. 



A Wrought or Panch-Mat . — A small rope or line is stretched 
in a horizontal direction, and made fast at each end, across which 
foxes (according to the breadth the 
mat is to be made) are middled 
and hung over it ; then beginning 
with the first next the left hand 
and twist a turn in the two parts, 
and one part give to the man 
opposite (two men being employed 
to work the mat) ; the next fox 
has a turn twisted in its two parts, 
and one part given b;tck to the 
opposite man ; the remainder are twisted round the first which 
are given back, and then again round its own part, and so on in 
succession. This will make the mat downwards ; and, when 
finished to the length intended, it is begun again at top till its 
breadth is completed. Each twist is to be pressed tight, and 
each couple of foxes is to be twisted together at the bottom, to 
keep in their twists till the next in succession are interwoven 
with them. At the bottom of the mat selvage it by taking 
another small rope or line across in a tight manner, similar to 
the head-line, round which one fox is lialf-hitched while the next 
fox is laid up at the back of it, and so on alternately. Trim the 
ends off, and thrum it with pieces of old strands of rope, ctrt in 

S iieces about three or four inches long ; open the lays of the 
bxes with a small marline-spike, push the thrums through the 
lays, and open their ends out. 




A Harbour Gasket, or French Sennit, is made with 
foxes, something similar to the common sea gasket ; 
but, instead of taking the outside fox over all the 
rest, and bringing it into the middle, it is interwoven 
between them by taking the outside fox of both 
sides, and taking it over one and under the other, 
working it towards the middle, the same as common 
sennit. 




Pointing a Rope . — Unlay the end of the rope a sufficient length, 
and stoD it ; open the strands out into yarns, and take out as 

x 3 
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many a a it will require to make the knittles,* by splitting the 
yarns and making one knittle out of every outside yam ; when 
they are made, stop them back on the 
standing part of the rope ; then form 
the point with the rest of the yams, by 
trimming and scraping them down to a 
proper size, and marl it down with twine. 
Divide the knittles, taking every other 
one up and every other one down ; then 
take a piece of twine, called the warp, 
and with it pass these turns very tight, 
taking a hitch with the last turn every time passing the warp or 
tilling. Then take the knittles which are up and bring them 
down, and the one3 which are down, up ; hauling them tight, 
and passing’ the warp every time over the lower knittles ; proceed 
in this manner until it is got almost to the end, reserving enough 
of the knittles to finish it with ; leave out every other bight of 
the knittles of the last lay, and pass the warp through the bight, 
haul them taut and cut them off. A becket is sometimes worked 
in the end. 





A STOPPER KNOT. 

This is made by double-walling and crowning, which 
has been described in page 78. The ends are put up 
through the heart, and whipped at top. 



BUOY-ROPE KNOT. 

Unlay the strands of a cable- 
laid rope, take one strand out of 
the large oues, and then lay the 
three large ones up again as 
before ; take the three small 
ones which were left out, single 
and double them round the 
standing part of the rope ; then 
take and worm the spare ends along the lay, and stop them. 




TO CLAP ON A THROAT AND QUARTER- SEIZING. 

To make a round or quarter-seizing, t splice an eye in one end 
of the seizing, and taking the other end round both parts of the 

* Knittles are made by laying rope yarns togcthor, with your finger and 
thumb, against the twist of the yarn. 

f Seizing is joining two parts of a rope together with spunyarn, houscline- 
matline, or small cordage. 
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rope that the seizing is to be put ou ; then reeve it through the 
eye, pass a couple of turns and heave them hand taut ; then 
make a kind of cat’s-paw on the seizing by the marline-spike, and 
laying the end over the standing part, push the. marline-spike 
down through, then under the standing part, and up through 
the bight again. Heave these two turns well taut with the 
spike, pass the rest and heave them taut in the same manner, 
making six, eight, or ten turns, according to the size of the rope ; 
then push the end through the last turn, and pass the riding 
turns five, seven, or nine more (which are termed riders), always 
laying one less of the riding than of the first turns. These are 
not to be hove too taut, that those underneath may not be 
separated. The end is now pushed up through the seizing, and 
two cross-turns taken between the two parts of the rope and 
round the seizing, leading the end under the last turn, and hove 
well taut ; make an overhanded knot on the end of the seizing, 
and cut off close to the knot. 

When the seizing is put on the end of a rope, and round the 
standing part, it is called an End-Seizing. If on the two parts 
below the end, a middle or Quarter-Seizing. 

A Throat- Seizing is passed the same way, with riding turns,, 
but not crossed with the end of the seizing. A bight is formed 
by laying the end over the standing part ; the seizing is then 
clapped on, the end put through the last turn of the riders, and 
knotted. The end part of the rope .is turned up, and fastened to 
the standing part ; this is used for turning-in dead-eyes, hearts, 
blocks or thimbles. 



TO PASS A ROSE-LASHING. 

This lashing is passed crossways over and under one eye, then 
under and over the other ; the end part is afterwards taken in 
a circular form round the crossing, and the end tucked under the 
last part. This circular part is done to expend the end, instead 
of cutting it off, so that it will answer again for the same purpose. 
The use that this is applied to is in ladling a strap or pudding 
round a mast or yard, or the parral-lashing of a topgallant-yard. 
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CHAPTER IX. 



Blocks. — A Shell, Pin, and Sheave. — Names of the different Blocks, and tlici* 
uses. — A Single Block. — A Double Block. — A Treble Block. — A Shoulder 
Block. — A Fiddlo Block. — A Shoe Block. — A Sister Block. — A Dead- 
Eye. — A Bull’s-Eye. — A Heart — Belaying-Pin Rack. — A Euphroc. — ■ 
Ninepin Block. — Monkey Block. — Strapping of Blocks. — A Tail Block, — 
A Purchase Block. — A Top Block. — A Cat Block. — A Snatch Block. — 
'l’ho Spring Block. — A Single Whip. — Whip and Runner. — A Gun-tackle 
Purchase. — A Luff-tackle Purchase. — A Top Burton-tackle. — A Runner 
nnd Tackle. — A Long-tackle. — A Ttvo-fold Puichasc. — A Three-fold 
Purchase. 



BLOCKS. — A SHELL, PIN, AND SHEAVE. 

Blocks are used for various purposes in a ship, either to 
increase the mechanical power of the rope, or to arrange the 
ends of them in certain places on the deck ; and they may be 
readily found when wanted : they are consequently of various 
sizes and power, and obtain various names according to their 
form or situation. 

Every block consists of three, and generally four, parts : — * 
1. The shell, or outside wooden or iron part. 2. The sheave, or 
wheel, on which the rope runs. 3. The pin, or axle, on which 
the sheave turns. 4. The strop, or part by which the block is 
made fast to any particular station, and is usually made either 
of rope or of iron. Iron-stropped Blocks frequently have the 
hook working in a swivel in order to turn it, that the several 
parts of the rope of which the tackle is composed may not be 
twisted round each other, which would greatly diminish the 
mechanical power. 

The shell of a block is made of ash, elm, or iron, and 
has one or two scores cut at each end, according to its 
size ; these scores are for the purpose of admitting a 
strap, which goes round the block, in the centre of which 
is a hole for the pin j the shell is hollow inside to admit 
the sheave. 

The sheave is a solid wheel, made of lignum vitae, iron, or 
brass ; in the centre is a hole for the pin, on which it turns. 

The lignum vitae sheave is bushed with brass or iron ; 
/jA round the circumference a groove is cut, that the rope 
i-ffl which goes over it may plav with ease. The sheave is 
placed in the shell, and the pin is put through both shell 
and sheave, which constitute a block. 



Digitized by Google 





PREPARATORY RIGGING OF SHIPS. 



85 




NAMES OF THE DIFFERENT BLOCKS, AND THEIR USES. 

What is termed a single block has but one sheave, and 
if intended for a double strap there arc two scores on the 
outside of the shell. Single blocks are more used than 
any other kind on board of a ship. 

A double block has an additional sheave ; it is other- 
wise the same as a single block. 

A treble block is made in the same manner as a 
double, with one more sheave. Treble blocks are 
generally used as purchase blocks. 

A Shoulder block is the same as a single block, with 
the exception that it has a projection at the bottom 
of the shell, called a shoulder, to prevent the rope 
that reeves through it from jamming between the 
block and the yard. These blocks are mostly used 
for bumkin or lift-blocks on lower yards. , 

A Fiddle block is made like two single blocks, one above the 
other ; the upper one being the largest, so as to allow 
the rope which is rove in the upper sheave to play 
clear of the rope in the under one. These blocks are 
used in places where there is not space enough for a 
double one, or where it (the double block) would bo 
liable to split by not “ canting ” fair, or having room to play. 
These blocks are used for top burtons, &c. 

A Shoe block is also made like two single blocks, but 
the sheave of the upper one lies in a contrary direction 
to that of the lower one. They are generally used as 
buntline blocks to courses ; the buntlinc reeving in the 
upper sheave, and the whip in the lower one. 

A Sister block has two sheave holes one above the 
other ; three scores for seizings, one at each end, and 
one between both sheaves ; they are hollowed out on 
each side of the shell to take the shroud. These blocks 
are used as topsail lift and reef-tackle blocks, and are 
seized-in between the two forward shrouds of the top- 
mast rigging, above the futtock stave. The lift reeves 
through the lower sheave, and the topsail reef-tackle 
through the upper one. 

A Dead-eye is a large round piece of wood with three holeB in 
it, and a groove cut round it for the shroud to lie in. 

It is used to turn in the ends of shrouds and back- 
stays ; the three holes are used to reeve the rope or 
laniard through, which is well greased to reduce 
the friction when setting up the shroud or backstay. 

The round shape of the block, and the position of the three holes, 
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give it somewhat the shape of a death’s head, and hence its name, 
“ the Dead-eye.” 

© A Bull's-eye Is a kind of thick wooden thimble, with 
a hole in the centre, and a groove cut round the out- 
side for the rope or seizing to lay in. 

A Heart is a peculiar sort of dead-eye, resembling 
a heart ; it has one large hole in the centre, at the 
bottom of which are four or five scores, and round 
the outside is a groove cut to admit a rope called 
a stay. There are other hearts, called “collar- 
hearts,” which are open at the lower ends, opposite 
to which the laniard is passed. This heart has a 
double score cut round the outside, and two grooves 
cut on each side for the seizing to lay in, which 
keeps the collar in the scores of the heart. Hearts 
intended for bob-stays should be made of lignum 
vitEc ; those made of ash being liable to split. 

A Belaying-Pin Rack is a piece of wood with a 
number of holes through it, in which belaying- 
pins are stuck ; on the back part are several scores 
for the shrouds to lie in, to which it is seized. 

1 1 A Euphroe is a long piece of wood, having a number of 
holes, through which the legs of the crowfoot is rove ; a 
j/i'l score is cut round it to admit of a strap. This is used for 
Ijl the ridge of an awning. 



Ninepin Block. Monkey Block. 

STRAPPING OF BLOCKS. 

The whole length of all the different sizes of block- 
strapping is got upon the stretch, and hove out taut 
for worming and serving ; it is then wormed and 
served, and the required number cut into lengths to 
suit the different blocks. A common strap is fitted in 
the following manner : — First cut the rope once-and 
-a-half the round of the block, then get it on a stretch ; 
worm, parcel, and serve as near the end as possible, 
not "to interfere with splicing; then splice the ends 
together with a short-splice, and finish serving snug 
up to the splice. Stretch it and cut the ends off, or serve over 
the ends. 
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TABLE OF TITE DIMENSIONS OF STRAFS AND SEIZINGS 
FOR SINGLE AND DOUBLE BLOCKS. 



1 

Size of 
Blocks. 


Size of 
Strap. 


Length 
when spliced 
for Single 
Blocks. 


Seizing for 
Single 
Blocks. 


Length 
when spliced 
for i double 
Blocks. 


Seizing for 
Rouble 
Blocks. 


Inches. 


Inches. 


)’t. 


In. 


Marline. 
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I Note. — In cutting straps from the "-inch rojte upward*, 

i 18 inches more length will bo required for splicing, Ac. ; 

! under 3-inch, 12 to 15 inches. 

I 1 



Blocks strapped with eyes or thimbles in the ends, are seized 
tight into the bight, and the legs left long enough to lash through 
the eyes, round the mast, yard, &c., as the topsail clue-lines, clue- 
garnets, &c. Girt-line blocks are strapped with a lashing eye or 
tail, and the girtline rove. Blocks, strapped with double tails, 
are fixed in the strap, similar to blocks with eye-straps ; and 
those with a single tail, called — 



A TAIL-BLOCK. 

An eyc-splipe is made in the strap round the 
block ; the ends are stuck but once, then scraped 
down, and served over with spunyarn ; a stout 
whipping is clapped on about six inches from the 
splice. Then open the strands out, and marl them 
down selvagee fashion, tapering the yarns a little 
towards the end of the tail ; or, the ends may be 
twisted into foxes, and platted together like a gasket. 
Blocks used for jiggers have a double tail made in 
the same manner. 
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A PURCHASE- BLOCK. 

This block is double strapped, having two scores 
in the shell for that purpose ; the strap is wormed, 
parcelled, and served, or only wormed and parcelled, 
and spliced together. It is then doubled so as to 
bring the splice at the bottom of the block. The 
seizing is put on the same way as any other; the 
only difference is that it is crossed both ways through 
the double parts of the strap. These block-straps 
are so large and stiff, that it requires a purchase to 
set them securely in the scores of the block, and 
bring them into their proper place. 





A TOP-BLOCK. 

This is a single' iron-bound hook-block ; it 
hooks to an eye-bolt in the cap. The top pen- 
dants are rove through the top-blocks when 
swaying up or lowering down the topmasts. 




A CAT-BLOCK. 

The cat-block is a two or three-fold block, iron- 
bound, with a large iron hook attached to it, and is 
employed to draw the anchor up to the cat-head. 
On the forward side of the shell of this block are 
two small eye-bolts, for the purpose of fitting a 
small rope, called the back-rope bridle, used in 
hooking the cat. 



A SNATCH-BLOCK. 

A snatch block is a single block, iron-bound with 
a swivel hook. An iron clasp is fitted on the iron 
band or strap, with a hinge to go over the opening 
or snatch, and toggles on the opposite side. The 
bight of a rope or a hawser is placed in this block 
when warping the ship, &c., instead of reeving the 
end through, which, in some circumstances, would be 
very inconvenient. Blocks of this description, and 
of a large size, are generally termed “ viol, or rouse- 
about blocks.” 




THE SPRING-BLOCK. 

The spring-block is an invention of Hopkinson, of Philadelphia, 
calculated to assist a vessel in sailing, and particularly intended 
by him to be applied to the sheets and the dead-eyes ; it is 
composed of a common block or dead-eye, attached to a spiral 
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spring of well-tempered steel, within the cavity of which is a 
chain of suitable strength, called a check-chain ; when the spring 
is not in action, this chain i3 slack ; but when the spring ia 
extended by the force of the wind a» far as it may be without 
injury, the check-chain begins to bear, and prevents its farther 
extension. 



A SINGLE WHIP. 

A single whip is the smallest and most simple 
purchase in use. It is made by reeving a rope through 
a single block, as the annexed sketch. It is used to 
hoist up light bodies out of the hold, such as empty 
casks, &c. 




WHIP AND RUNNER. 

A rope rove through a single block is called a whip 
as above ; and if the fall of this whip be spliced round 
the block of another whip, it becomes whip on whip, or 
whip and runner. Thus two single blocks will afford 
the same purchase as a tackle having a double and a 
single block, and with much less friction. To topsail 
and topgallant yards that hoist with a single tie, there 
is sufficient length of the hoist to apply the purchase as 
halliards, which will overhaul with great facility. 




A GUN-TACKLE PURCHASE. 

This purchase is made by reeving a rope through a 
single block, then through another single block, and 
make the end fast to the one it was first rove through, 
or splice it into the bottom of the block for neatness. 




A LUFF-TACKLE PURCHASE. 

Luff-tackles are composed of double and single blocks, 
strapped with a hook and thimble ; the rope is rove 
through one of the sheave holes of the double block, 
then through the single one, through the double one 
again, and the end made fast to the single one, with a 
becket bend, to a becket in the bottom of the block. 
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A TOP BURTON TACKLE. 

This is rove in the same manner as a luff-tackle 
purchase ; the only difference is that the upper block of 
the burton is a fiddle block, -while that of the luff is a 
double one. 




A RUNNER AND TACKLE. 

A runner tackle is the same purchase as a luff-tackle 
applied to a runner. A runner is a thick rope rove 
through a single block, and has usually a hook attached 
to one of its ends, and one of the tackle blocks to the 
other : in applying it, the hook of the runner, as -well 
as the lower block of the tackle, is fixed to the object 
intended to be removed. 




A LONG TACKLE. 

A long tackle is composed of two blocks ; a long 
tackle block is double, but it resembles two single 
blocks joined together at their ends. 



A Two-fold Purchase consists of two double blocks ; the fall is 
first rove through one sheave of the upper block ; then through 
one of the lower ones ; through the upper one again, then 
through the lower one, and make the end fast to the upper 
block. 

A Threefold Purchase is rove in this way : the blocks having 
one more sheave, commence to reeve the fall in the middle 
sheave first, instead of one of the side ones, which brings a cross 
in the fall. The reason of its being rove in this manner is that 
the heaviest strain comes first on the fall part, and if it was rove 
in the side sheaves it would have a tendency to cant the block in 
the strap, split the shell of the block, and cut the fall ; but when 
it is in the middle sheave it draws all down square alike. 
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CHAPTER X. 



Drawing Plans for Cutting Rigging. — Drawing a Rigging Plan for Shrouds.-— 
Cutting out Standing Rigging. — Backstays (Breast and Standing). — Fore- 
and-Afl Stays. — Cutting Lower Mast-head Pendants. — Puttock Shroud9. 
— Bobstays. — Bowsprit Shrouds. — Jib and Flying-jib Guys. — Turning-in 
Dead Eyes.— Cutter, stay-fashion. 



DRAWING PLANS FOR CUTTING RIGGINO, 

The moat proper way to ascertain the lengths of all standing 
and running rigging, is to make a draft, or rigging plan of the 
vessel you are employed upon, drawing it to a scale of reduced 
proportion to the real dimensions, as the 8th or 4th of an inch to 
the foot, as may be convenient for the drawing. 



To draw the plan of rigging for a new ship, it is necessary to 
have thesdimensions of the hull, as : — 

The distance between the foreside of the stem to the centre ot 
the foremast. 

The distance between the centre of the foremast to the centre 
of the mainmast. 

The distance between the centre of the mainmast to the centre 
of the mizenmnst. 

The distance between the centre of the mizenmast to the out- 
side of the taffrail. 

The housing of the foremast. 

„ „ mainmast. 

„ „ . mizenmast. 

The step of the foremast above a straight line from the step of 
the mainmast. 

The step of the mizenmast ditto ditto. 

The number of inches the foremast rakes to the foot. 

„ mainmast „ 

mizenmast „ ’ 

„ bowsprit rises to the foot. 

The height of the rail or gunwale. 

„ „ topgallant forecastle. 

„ „ poop. 

„ „ cathead or bumkins. 

Also, the dimensions of masts, yards, gaffs, &e. 



n 

» 



[See the adjoining plate.] 
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DRAWING A RIGGING TLAN FOR SHROUDS. 

Lower Shrouds . — 

For the length of 
the shrouds of lower 
rigging, draw the 
breadth of the ship 
from outside of the 
channels to outside 
of the channels, from 
the same scale as the 
sheer or broadside 
plan is drawn ; set 
up the height of the 
masts above the deck 
to the hounds, and 
diameters of them. 

Draw the rigging as 
the adjoiniugsketcli ; 
then will the dis- 
tance from the lar- 
board side of the 
mast-head to the 
foremost dead-eye 
in the starboard 
channels, be the 
length of the first 
pair of shrouds, 
making due allow- 
ance for the size of 
the dead-eyes and 
for stretching in 
setting up. 

As the shrouds 
spread to channels, 
which are placed 
aft of each mast, 
as shown in the 
plate, their respecMve 
lengths are ascer- 
. tained " by applying 
the length of the 
shrouds of the fore- 
most ones on this 
draft, which is a 
guide for each 
shroud of the carry- 
aft. Measure them 
in the same manner as those in the annexed sketch ; but 
allowing for each pair of shrouds to lap over the diameter of the 
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rope at the eye on the mast-head. The length of the shrouds 
must vary inversely as to the rake of the mast. The greater 
the. rake, the shorter the aftermost shrouds. 

Topmast and Topgallant Rigging. — The lengths are found in 
the same way. 

In measuring the length of the shrouds, some prefer the 
distance from the opposite side of- the mast-head to the partners, 
added to half the breadth of the deck, from the mast to the side. 

CUTTING-OUT STANDING RIGGING. 

Lower Rigging. — When the rigging plan is completed and the 
length measured, get the shroud warp on a stretch, or rather 
one end of it, long enough for one pair of shrouds ; mark 
off the distance for the required service ; and, when completed, 
being wormed, parcelled, and served, on a taut stretch for a 
few days (the longer time the better), measure the length with 
a tape-line, of first pair of shrouds, No. 1, starboard; when 
measured and chalked the required length, slacken down the 
stretch, and cut at the chalk-mark ; middle the shroud at the 
centre of the service, and lay it on the rigging-loft floor for 
turning in the dead-eyes, &c. Continue fitting, and cutting, 
from the draft, in this way until is cut the number of shrouas 
required for the gang, allowing each pair of shrouds to lap 
over the diameter of the rope at the eye, as they are laid on 
the loft-floor ; alternately making due allowance at the ends, 
before cutting, for the carry-aft, or the jump of a port, if 
required. But the exact length of each is easily got from the 
rigging plan. * 

In worming, start before the shrouds are hove out to lengthen, 
because the worming increase’s in tension with the rope, and 
thereby draws smooth and even into the contline. In parcelling, 
begin at each end where the service is to leave off, and parcel 
upwards to the middle of the eye, where commence serving 
downwards on each leg. The eye-seizings are round ones, ana 
when put on, the whole eye is neatly covered with parcelling. 
A half-sister block is sometimes put on between the two 
forward shrouds, for the lower boom topping lift. 

Top-mast and Topgallant Rigging is cut in ihe same manner. 
In fitting the top-mast rigging, always seize in a sister-block 
between the two forward shrouds, for the top-sail lift and reef- 
tackle. The swifters are generally served the whole length. 

The eyes of the topgallant rigging are made to fit exactly 
around the cylinder ; if there is an odd top- mast shroud, or 
topgallant-shroud, on each side, they are either fitted with a 
horse-shoe eye, or go together with a cut splice. 

BACKSTAYS. 

Breast and Standing, are stays which support the top-mast, 
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topgallant, and royal-masts from aft ; they reach from the 
h^ids of their respective masts to the channels on each side of 
the ship, and assist the shrouds when strained by a press of sail, 
as shown in the plate, p. 92. 

These may be cut by the same rule ; the eyes of the breast 
backstays are fitted in different ways. They are sometimes 
spanned together, making a square, the size of the mast-head ; 
sometimes they have an eye like the shrouds, made to fit close ; 
and others have a small eye seized in the bight, and lashed 
round the mast-head. The eyes of the standing backstays are 
fitted like those of the shrouds. 

. FORE AND AFT-STAYS. 

These being marked on the rigging plan (see plate, p. 92), 
measure from the after parts of the mast-head to where the 
stays set up, and to this distance add the length of the mast- 
head, for collars. 

Collars for stays are the length of their respective mast- 
heads. The mousing3 are raised once and a half the size of the 
stays, and at a distance equal to twice the length of the mast- 
head from the mousing. A Flemish eye is worked on the 
end, and the stay rovq through it ; or they may be fitted with 
lashing eyes, in which case each leg is the length of the mast- 
head ; the service is continued the length of the eye below the 
mousing, the collars parcelled or leathered, and the hearts turned 
in with the lay of the rope. Stays are wormed, parcelled, 
served, and leathered in the wake of all nipps, such as tho 
bees, bullock-blocks, and sheave-holes. 

CUTTING LOWER MAST-HEAD PENDANTS. 

The forward pair should be twice the length of the mast- 
head,— the after pair twice and a half; thimbles are spliced in 
the ends, and they are wormed or spanned together, so as to 
form a span to fit the mast-head. 

PUTTOCK SHROUDS. 

The distance from the extremity of the top to the puttock- 
hoop, or chain-necklace, will give the length of the puttock- 
shrouds, which must have a hook and thimble in their upper 
ends, and a thimble in their lower ends. The puttock shrouds 
are hooked to their respective plates in the tops, with the points 
of the hooks in. See sketch, p. 13. 

* • 

BOBSTAYS. 

The bobstays of all merchant vessels are chain, which are 
fitted with shackles to the cutwater, with iron plates let in 
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flusli ■with the -wood, a bolt goiug through both plates; the 
other ends are set tight by screws to the hoops on the bowsprit. 
See p. 20. 



BOWSPRIT SHROUDS. 

These are of chain, and the length may be found by making 
an athwartship plan of the rigging of the bowsprit A dead- 
eye or heart is attached to the end which seta up to the collar 
or hoop on the bowsprit, and a hook at the other, to hook to 
the eye-bolts in the bows. 

JIB AND FLYING- JIB GUYS. 

Take the distance from the boom-end to the spritsail-yard- 
arm, and from thence to the bows, if an athwartship draft be 
made ; or make an allowanae for reeving through the spritsail- 
yard. They are generally fitted with a cuckold’s-neck over the 
boom end, and set up with dead-eyes to the bows. 

When no spritsail-yard is carried, the jibboom is secured 
by guys to the outriggers commonly called whiskers, which are 
placed just inside the bowsprit caps ; but sometimes extend out 
from the fore part of the cat-heads, and in this case made of 
iron, with sheaves at the extremity, through which the jib- 
guys lead, and are set up inboard. 

The martingales must be cut, and fitted to the manner in 
which they are rove. 



TURNING-IN DEAD-EYES. 

Take the length of the shroud from the draft, if the masts 
are not stepped, and place the dead-eye to that length, as 
directed in p. 93. Turn the dead-eye in as near the end as 
possible, so that all parts of the shroud may be equally stretched, 
observing to keep the lay in the rope, as it prevents the wet 
getting in. The score of the dead-eye being well tarred, is thus 
turned in, — the end of the shroud is taken underneath round 
the dead-eye, inside standing, or mast-head part ; a bolt is put 
in a hole of the dead-eye. The dead-eye machine (a pair of 
screws) is fixed on, and the shroud is hove in quite snug rouud 
the dead-eye. 

When the shroud is hove well round, pass a good throat- 
seizing ; when secured, bring the end taut up ; then pass a 
round, or quarter seizing, and a smaller one on the end. 

There is one thing of importance, and should be observed 
in turning rigging-in on shore — to keep the lay in the rope, and 
when sent out of the loft, to be placed on the mast-head, keep 
the ends inside, the shrouds being marked with a knot or a 
piece of spunyarn, according to the number. The ends will lay 
aft on one side, and forward on the other. 
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CUTTER STAY FASHION. 

Turning in dead-eyes, termed Cutier-stay fashion. — The dead- 
eye being placed to the mark, the end is passed round it as 
before, but instead of being secured with a throat-seizing, the 
end is passed round the standing-part, and seized to the part 
round the dead-eye with a round-seizing, and another on the 
end round the dead-eye. 



CHAPTER XI. 



Rigging Sheers. — To tukc in the Mizen-mast. — To take in the Main and Fore- 
mast. — To take in the Bowsprit. — Gammoning the Bowsprit. — Rigging 
tho Fore, Main, and Mizcn-masts. — Lower Tackle — Pendants, Shrouds, 
Swiftcrs, Stays, the setting up of tho Lower Rigging. — Rigging the Bow- 
sprit — Bobstays, Bowsprit Shrouds, Blocks for the Fore-bowline, Blocks 
for the Forctop-bowline, Horses or Ridge-ropes, tho Goblincs or Back- 
ropes. — Getting tho Top3 over. — Rigging the Top-mast — Getting the Cap 
into the Top, the Top Tackle Falls and Blocks, getting Top-mast Cross- 
trees over, Ginn-blocks, placing Top-mast Rigging, to scizc in the Sister 
Blocks, the Top-mast Cap, the Standing After Back-stays, the Fore Top- 
roast-stays, Main Topmast-stay, Main Topmast Spring-stay, Mizen Top- 
mast-stay. 



RIGGING SHEERS. 

Every facility is afforded at Her Majesty’s dock -yards for 
lifting the lower masts and the heavier parts of rigging on 
board, by largo “Sheers;” a detailed description of which is 
given in p. 84, “ Rudimentary Construction of Cranes,” by 
Joseph Glynn, Esq , F.R.S. As merchant ships have not recourse 
to these, and it is only a few places else have got them, as in 
the East India Docks, London ; the new docks at Sunderland, 
&c. ; it becomes necessary to get such spars as can be procured, 
and erect a pair of sheers on board for that purpose. 

In doing this proceed as follows : — Take in a sufficiency 
of ballast, or coals, to steady the ship, if tender, and shore the 
decks from the skin up, particularly abreast of the partners. 
Sling “ skids” up and down the sides, for the purpose of 
keeping the sheer legs clear of the channels ; reeve the “ par- 
buckles,” (see p. 20, “ Construction of Cranes,”) and bring the 
sheer legs alongside with their small ends aft ; parbuckle them 
on board, and their heads or after ends resting either on the 
taffrail, the break of the poop, or a spar placed in the most 

r 
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convenient spot, the more elevated the better. Square the heels 
exactly one with the other, so that when they come to be 
raised the legs may be found of equal height. 

As near the after ends of the spars as may be considered 
necessary, when crossed, put on the head-lashing of new, well- 
stretched rope (figure of 8 fashion), similar to a racking-seizing, 
and cross with the ends. Open out the heels, carrying one over 
to each gangway, and placing it on a solid piece of oak or shoe, 
previously prepared for the purpose. Clap stout tackles on the 
heels, two on each, one leading forward, the other aft ; set taut 
the after ones, and belay them. Lash a three or four-fold 
block, as the upper one of the main purchase, over the main- 
lashing (so that it will hang plumb under the cross), with canvas 
underneath to prevent chafing ; and in such a manner that 
one-half the turns of the lashing may go over each horn of 
the sheers, and divide the strain equally ; also sufficiently long 
to secure the free action of the block. Lash the small purchase- 
block on the after horn of the sheers, sufficiently high for the 
falls to play clear of each other, and a girtline-block above all. 

Middle a couple of hawsers, and clove-hitch them over the 
sheer-heads — having two ends leading forward, and two abaft, 
led through vial blocks, and stout-luffs clapped on them. These 
should be sufficiently strong to secure the sheei'3 while lifting 
the masts. The lower purchase block is lashed forward, round 
the knight.-heads (perhaps round the cut-water), and the fall 
being rove, the sheers are raised by heaving upon it, and 
preventing the heels from slipping forward, by means of the 
heel-tackles previously mentioned. 

Sometimes a small pair of sheers are erected for the purpose 
of raising the heads of the large ones. 

When the sheers fire up, the heels confined to their “ shoes,” 
they can then bo transported along the deck by means of the 
heel -tackles and guys to the situation required, taking care to 
make them rest upon a beam, and to have the deck properly 
shored up below. 

Finally, give the sheers the necessary rake by means of the 
guys, and set taut all the guys and heel-tackles, &o. ; this being 
done, the sheers may be considered' ready. 



TO TAKE IN THE MIZEN-MAST. 

The mizen-mast being alongside, with the head aft, and the 

S arland* lashed on to the forward part of the mast at the 
istance from the tenon to just above the spar-deck partners ; 



* Garlands arc made of new rope, well stretched (selvagco fashion) , they 
are Lid on the forward part of the mast, a stout lashing put on over all, and 
crossed between the garland and the mast; a good dogging also, if necessary, 
passed downwind. 
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lash a pair of girtline-blocks on the mast-head, and reeve the 
girtliues ; bend the sheer-head girtline to the mast below the 
bibbs, to “ cant” it. Overhaul the main purchase down abaft, 
thrust the strap through the eyes of the garland, toggle it, ana 
secure the toggle by a back lashing. Take the fall to the capstan 
and “ heave round. when the heel rises near the rail, hook 
on a heel-tackle to ease it inboard. Get the mast fair for lowering 
by means of the girtlines, wipe the tenon dry, and white lead, 
or tar both it and the step, “lower away,” and step the mast. 




Some distance may be saved, by using no garlands and having 
the purchase-blocks lashed to the mast. 

Tne mast being stepped, and wedged temporarily, “come 
up” the purchases, man the guy and heel-tackles, and transport 
the sheers forward for taking in the main-mast. 

• TO TAKE IN THE MAIN AND FORE-MAST. 

Proceed in the same manner as in getting in the mizen-ma.-\ 
It is better not to use garlands, when the sheer legs are rather 

f2 
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short, as lashing the purchase-blocks to the mast shortens the 
distance. If the ship has a topgallant-forecastle, it would be 
irell to step the mast forward of the sheer legs, for the brake 
t>f the forecastle comes abreast of the partners ; and, in a case 
of this kind, it would be well to take in the foremast first. 



TO TAKE IN THE BOWSPRIT. 

/ 

Transport the sheers as far forward as possible, or as the 
bows will permit ; send a man to the sheer-head, bend on the 
girtlines to the small purchase-block to light it up, unlash it, 
and lash it again to the forward fork or horns of the sheers, 
pass a strap round the fore-mast head, to which hook a large 
tackle, carry it well aft : and haul it taut, for the purpose of 
staying the mast. Lash a couple of large single blocks to the 
foremost head, middle, and hawser, and clove-hitch it over the 
sheer-head ; reeve the ends through the blocks at the mast-head, 
down on deck, carry them well aft, and. take a turn. Hook 
the after-heel tackles forward, and take the after-guys aft ; pass 
a bulwark lashing round each heel, rake the sheers over the 
bows sufficiently for the main purchase to hang directly over 
the gammoning-scuttle, and make all fast. 

The bowsprit being brought under the bows, with the head 
forward, and the garlands lashed on, the main one a little 
more than one-third from the heel, the smaller one between the 
cap and bees, having guys leading from the bowsprit to the cat- 
heads, and a couple of straps round the heel for hooking the 
bedding tackles ; overhaul down the purchases and toggle them ; 
"sway away,” attending it by the guys, until nearly perpen- 
dicular ; hook on the bedding tackles, which are taken from the 
bitts on the main-deck, and led up through the partners ; wipe 
the tenon dry, and white-lead, or tar both it and the mortice ; 
“ lower away,” bouse upon the bedding-tackles, and bring it into 
its place ; come up purchases, guys, unlash garlands, and proceed 
to dismantle the sheets. 

If the ship has a topgallant-forecastle, the bowsprit cannot 
be taken in with the sheers without the assistance of a derrick, 
on account of the brake of the forecastle, it not being prudent to 
step sheers on the top of it. 

When the ship is masted, and alongside the yard, commence 
getting on hoard tops, caps, cross-trees, top-masts, and topgallant- 
masts ; also have ready tackles and luffs for setting up the rigging 
and staying the masts, top-blocks, with lashings for top-ropes, 
and all the rigging at hand and in order.* 

* See “ The Kcdge Anchor; or, Yonng Sailor’s Assistant,” by William 
Brady, of the U. S. Navy; in reference to which, I have much pleasure in 
acknowledging the use I have here made of several articles in his most unique 
ur.d useful book. 
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When extreme expedition is not wanted, the following is the 
usual progressive method of rigging ships : 



GAMMONING THE BOWSPRIT. 

It is necessary that a stage should be rigged under the bow 
sprit for this purpose, and slung from the bowsprit end. The 
gammoning is of new, well-stretched rope ; chains generally in 
the merchant service. One end Ls passed over the bowsprit, and 
through a hole cut in the knee of the head, alternately. The 
first end, if rope, is whipped and passed through the hole, and 
ovgr the bowsprit, with a round turn, then clinched round the 
bowsprit close against the cleats or stop ; the other end passes 
through the forepart of the hole, again round the bowsprit, but 
before the clinch on the bowsprit and aft in the hole. All 
the succeeding turns go in the same way. A selvagee, or 
lashing, is put round the cutwater, to which a block is hooked 
abreast of the hawse-hole, through which a pendant is led 
through the block, with an eye in its outer end, to which a 
bight of the gammoning is toggled every turn, while to the 
other end is hooked a long tackle, and the fall led to the 
capstan. When all the turns are passed and hove taut, they 
are frapped together by as many cross-turns as are passed on 
the bowsprit, each turn hove tight. The end is then whipped 
and seized in one of the turns. Iron gammoning is put on in a 
similar way. 



RIGGING THE FORE, MAIN, AND MIZEN-MASTS. 

Before the trestle-trees are sent up, white-lead the mast-head 
in the wake of them ; overhaul down the girtlines and bend 
on the trestle- trees, with the after chock out; “sway away;” 
when above the bibbs slip the stops so as to let them come down 
gradually into their places ; then the after chock is sent up, let 
in and bolted. Tar the mast-head in the way of the rigging ; 
overhaul again the girtlines for the bolsters, which' arc covered 
with well-tarred canvas ; sway them aloft and stop them. The 
girtline-blocks are now lashed to the after part of the trestle- 
trees. 

The girtlines that reeve through them lead down upon the 
deck, for hoisting the rigging in the following manner : — 

Lower Tackle Pendants . — These are sent aloft and placed , 
they have got a long and short leg, fitted together with a span, 
or square, the size of the mast-head. As soon as the mast-head 
pendants are placed they ought to be lashed abaft, the tackles 
hooked, and the mast stayed by them. 

Shrouds are hoisted over the mast-head. Thus, — Overhaul 
down the girtlines, bend the mast-head one on the shroud, with 
a timber-hitch, or toggle, four or five feet below the seizing 
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and stop it to the centre of the eye ; take the girtline from the 
after trestle-tree, and bend it half way down the shroud ; then 
“sway away” on the lower girtlines, and lift the weight of 
the shroud. When high enough, the stop in the eye is cut, 
and it will fall over the mast-head ; the persons employed to 
place the rigging laying it fair on the bolsters, beating it well 
down, and observing to have the eye-seizing come as near the 
centre of the mast-head as possible. In this manner, hoist 
foremost pair of shrouds, starboard-side, the next pair forward 
on the port side ; and so on, alternately, until all the shrouds 
are over. 

Swifters are swayed over the mast-head, next above the 
shrouds (the after swifter goes over first in small vessels), 
and are fixed on the starboard and port sides of the mast. In 
staying the mast these swifters should be set taut, the mast 
being previously wedged, and the stays set steadily up. 

The Stay is next sent up, and last of all the Preventer or 
Spring-stay. 

The Setting-up of the Lower Rigging . — Reeve the end of the 
lanyard, if prepared, through the hole of the upper dead-eye 
nearest to the end, and stopped with a wall-knot, to prevent its 

S ing ; the other end is passed through the hole of the lower 
-eye, and returning upwards, is rove through the middle 
hole in the upper dead-eye, and next through the middle hole 
of the lower dead-eye, and lastly, through the foremost hole 
in both dead-eyes. Clap a selvagee-strap on the shroud well up, 
to this hook the single block of a luff-tackle ; the double-block, 
to a blackwall-hitch in the lanyard ; the fall is then made fast 
to the hook of the main tackle with another cat’s-paw or black- 
wall ; reeve the tackle fall through the leading block, and pull 
up, the lanyard being well greased, to make the whole slide 
with ease through the holes in the dead-eyes. When the 
rigging is set up for a full due, (which is when the masts 
are stayed forward and the stays all set up,) the lanyard is 
first nipped, or stopped, and the end passed between the throat- 
seizing and the dead-eye with a hitch, then brought round all 
the parts in turns to expend the lanyard, and the end is well 
stopped to its own part with spunyarn. The ends of the shrouds 
are then cut square and capped, and the mats laced on. 



RIGGING THE BOWSI’RIT. 

Bohstays . — Chain is generally used in the merchant service, 
and fitted to shackle to the cutwater, with iron plates let in 
flush with the wood, a bolt going through both plates, which 
is very snug and strong. A heart, or iron-bound dead-eye, is 
attached to the outer-end, and a lanyard then passes through 
and connects with the heart, or iron-bound dead-eye, in the 
iron collar under the bowsprit, and sets up taut, with luff- 
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tackle upon luff, and leads in upon the forecastle. Ships have 
two or three bobstays, according to their size. Their uses are 
to bind down and keep steady the bowsprit, and counteiaet 
the force of the stays of the foremast, which draw it upwards. 

Bowsprit shrouds are single pieces of chain hooked to an eye- 
bolt on each side of the bow ; the foremost end l as a heart 
or iron bound dead-eye linked on ; the shrouds are then set 
taut as the bobstays. 

Blocks for the fore-bowlines are spliced, one on each side of 
the forestay. 

Blocks for the fore-top-bowlines are seized, one on each side, to 
an eye-bolt in the bowsprit-cap. 

Horses , or Rulge-ropes. — The outer ends are spliced round a 
thimble in an eye-bolt on each side of the upper part of the 
bowsprit cap. The inner ends have a thimble seized in that 
sets up with a lanyard to an e^e-bolt in the knight-heads or 
stanchions for the purpose. 

The goblines or back-ropes, whether rope or chain, are fitted 
to the end of the dolphin-striker, and set up to the bows, 
one on each side. 



GETTING THE TOPS OVER. 

The girtlines are overhauled for the cross-trees, are then 
hoisted into their places, and bolted in the trestle-trees, which 
are screw-nutted or fore-locked underneath. The top is hoisted 
on board by the girtlines, and placed up against the aft-side 
of the mast, except the mizen, which is placed on the fore-side. 
The girtlines being on each side of the mast-head are then over- 
hauled ; one end is passed from underneath, and up through 
the hole for puttock-plates ; hitch it to the standing part, and 
stop it with spuuyarn through the hole made for the slings in 
the fore-part, except the mizen-top, which is stopped at the 
aft-part. A girtline is taken from the mizen-mast head, and 
bent to the foremost part of the maintop ; bend on a tripping- 
line to the pigeon-hole leading from the foremost-head. The top 
is then hoisted by its girtlines over the mast-head ; when suffi- 
ciently high to allow the foremost edge of the lubber’s-hole to 
clear the mast-head, cut the stops and cant it over by the 
tripping-line, and the top will hang in the girtlines, when it 
can be lowered, placed in its berth, and bolted. 

The dead-eyes for the topmast-rigging can now be hauled 
up, and put in their places in the top-rim s, and also ship the 
top-rail, and puttock shrouds in their respective place. 

The top-blocks are large single blocks having iron straps, which 
are formed, after being put round the block, into a large hi ok 
(see sketch, p. 88). Overhaul down the girtlines through the 
lubber’s-hole ; then bend one part through the sheave-hole of 
the block, and stop it to the back part of the hook. The block 
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is then hoisted up, and lash it to the mast-head around the 
liook, with a lashing long enough to allow the block to hang 
lialf-mast-head high. Through this block reeve a hawser, aud 
send the foremost end down through the square hole in the fore- 
most part of the trestle-trees, the after end through the lubber’s- 
liole, through a leading block on deck, and round the capstan. 



RIGGING THE TOPMAST. 

The hawser being already rove, reeve the foremost end through 
the sheave-hole in the heel of the topmast, when it is racked to 
the topmast in two or three places, between the heel and the 
hounds ; it is then well stopped with a good lashing, and enough 
of the end to spare to make fast round the mast-head. The 
other end is taken to the caj^tan, through a leading block on 
the deck, and the mast hove up. When the topmast is hove 
high enough to enter the trestle-trees, the end of the hawser 
is clinched round the mast-head and the rackings are cut, the 
men in the top being ready to overhaul the girtlines down before 
all, and get the cap into the top. 

GETTING THE CAP INTO THE TOP. 

Reeve the foremost end of the girtline through the round- 
hole in the cap, and take two half-hitches ; stop the girtlines 
along to the after part of the square-hole. Sway up the cap 
until it is high enough to clear the forepart of the top ; lower, 
and place the round-hole over the square-hole in the trestle- 
trees, keeping the bolts in the cap under. The topmast is then 
hove well through, the men in the top being ready to place 
the cap over the head, aidl lashing it in a secure manner ; a 
capstan bar is thrust in the fid-hole with a hauling-line on the 
end ; it is then hove high enough for the cap to enter over the 
lower mast- head ; haul on the line from the bar in the heel of 
the topmast, and it will slue the mast and bring the square hole 
of the cap over the lower mast-head ; it is then lowered a 
little, and the cap placed, the lashing taken off, then beaten down 
into its place. 

The cap being fixed securely over the lower mast-head, the 
topmast is liuug by the up and down tackles, to unreeve the 
hawser. The top blocks are unlashed, then hooked to their 
proper bolts on each side of the cap, the top-tackle-pendant i3 
then rove through one block, through the trestle-trees, through 
the sheave in the top-mast, up through the trestle-trees again, 
and reeve the end through the foremost bolt in the cap of the 
opposite side of the block (before reeving it through, parcel 
it well) ; take two half hitches on its own, or standing part, 
and secure the end with a round seizing. To the lower end 
of the top-tackle pendant is hooked (through the thimble) the 
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block of the top-tackle, connected, by its fall, to a block hooked 
to an eye-bolt in the deck, and brought to the capstan. 

The top-tackle falls and blocks . — The upper block is double, 
strapped, which is made into a hook ; the lower is also double, 
and should be iron-strapped, having a swivel ; a single one is 
hooked near the double as a leading-block ; the fall is rove ; 
the standing part hitched, or clinched, over the block ; they 
are sometimes spliced in, and some have beekets. 

To hook the double block, clap a single tail-block well up on 
the pendant, reeve a whip through it, hitch one end of the 
whip through one of the sheaves of the double block, hoist it 
up, and hook it to the pendant. 



GETTING TOPMAST CROSS-TREES OVER. 

The topmast cross-trees are swayed up in the following 
manner: — Overhaul a girtline through the round-hole in the 
cap, and the after girtline outside the top. Hitch the foremost 
girtline, after it is through the round-hole in the cap, well out 
on the starboard foremost horns underneath, and secure the 
end with a seizing of spunvarn ; the after one bend on in the 
same way, to the after-starboard horn ; then stop both girtlines 
well with spunyarn, close to the trestle-trees, and, also, with two 
stops on the larboard horns. “ Sway away,” having a guy from 
the deck to clear it of the top, as it goes aloft. When the upper 
or larboard horns are well clear of the cap, take two rope’s ends 
from the larboard side of the top, and bend them to the larboard 
horns, and man them in the top. These are called “ steadying 
lines,” and are used to prevent the cross-trees falling back, if a 
stop is cut loo soon, and to assist in getting the cross-trees on 
the cap, and over the mast-head. The cross-trees are swayed 
higher ; and cutting away the stops, and hauling on the 
steadying lines, the cross-trees will then fall across the cap ; 
place the after hole between the trestle-trees, over the round- 
hole in the cap — cast off the girtlines and steadying lines — 
white-lead the mast-head in the wake of the cross-trees, and 
sway the topmast through ; beat the cross-trees well down on 
the mast-head. The topmast is then swayed a few feet higher, 
for rigging. 

The topmasts are sometimes fidded before rigging, to avoid 
the greater strain upon the top-tackles. 



PLACING TOPMAST RIGGING. 

The following sketch exhibits the rigging thus far advanced, 
and the topmasts struck for placing the topmast rigging, thus : — 
Tar the mast-head in the wake of the rigging and clothe the 
bolsters as the lower ones ; then place the span for ainn-llocks. 
Some prefer chain spans to shackle the iron-bound block to. 
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The most approved method is an iron plate with a hook on 
each end, wldoh lays across the trestle-trees. Next put over 
the mast-head pendants ; then follow the straps, with thimble 
in for standing part of the tyes. The shrouds are swayed and 




placed over the topmast-head ; the firs^ pair on the starboard 
side forward, then the larboard, and so on with the other pairs. 
Backstays are hoisted and placed the same as the shrouds ; stays 
are swayed up and lashed abaft the topmast-head ; the lower 
ends reeve through the bees on the bowsprit, and set up to eye- 
bolts in the bows with lanyards. 

To seize-in the Sister Blocks . — (See sketch, p. 85.) — They are 
leized-in the length of the hanging-block from the eye-seizing, to 



Digitized by Google 




PROGRESSIVE RIGGING OP SHIPS. 



107 



prevent any risk of the reef-tackle and lift being jammed between 
the banging blocks and the rigging, — one seizing is passed round 
the shrouds, above the block, another below the block ; and a 
small seizing put on each score round the block and shrouds. 
The topsail-lift leads through the lower sheave, and reef-tackle 
through the upper one. 

The topmast cap is next swayed up by the girtlines, which are 
to be lashed well up to the topmast-head for the purpose. Over- 
haul down before all the foremost ends, and secure them to the 
foremost bolts in the cap ; stop them to the centre ones, and also 
to the square-hole in the after part ; then sway the cap up ; 
when near up, cut the after stops, sway it upon the topmast- 
head, and the man aloft places it on, then beats it down firmly. 
The girtlines are unlashed and got down, and the topmast hove 
up and Added. 

When the rigging is thus far completed, it is set up in the 
following manner : — 

The puttock-slirouds are set up to the hoop round the mast 
(see sketch, p. 13), the masts stayed by the burton ; the lanyards 
are rove through the dead-eye in the shrouds, and the dead-eye 
in the putt ock-pl ate, as the lower rigging, and set up with t[ . 
top burton-tackles and runners in large ships. 

The standing after-backstays, when in pairs, are fitted with an 
eye the same as topmast rigging ; they are now fitted the same 
size as lower rigging. The back-stays are set up with a lanyard 
rove through dead-eyes, the same as shrouds, to a small dead-eye 
in the after-end of the channel. A service is put on in the wake 
of the lower yards and tops. 

The fore topmast-stays, set up as described, p. 106. 

Main topmast-stay is fitted of the same size as the standing 
back -stay. A large clump block is strapped round the foremast- 
head, over the eyes of the rigging, and immediately over the 
square-hole in the after part of the trestle-trees. Through this 
block the main topmast-stay is rove down through the trestle- 
trees, it having a thimble turned in the end, a lanyard spliced 
and rove through it, and set up to a span shackle in the deck, 
abaft the foremast, for the purpose ; or a large bull’s-eye hooked 
to an eye-bolt, and set up on the end. 

Main topnnast spring-stay leads through a block strapped round 
the foremast close to the lower rigging, and sets up in the foretop. 

Mizen topmast-stay is rove through a thimble strapped round 
the mainmast-head, over the eyes of the rigging ; and when set 
up, is secured to its own part with round seizings. 

When the shrouds are again set up for sea, the masts nr® 
steadied by their own stays, and not by the burtons. 
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CHAPTER XII. 

— ♦ — 

Rigging the Jib-boom — the Traveller, Horses or Foot-ropes, Guys, Martingale- 
stay, Martingale-back-ropcs, getting the Jib-boom out. — Sending up the 
Topgallant-masts — Shrouds, Backstays, the Main Topgallant-stay, the 
Mizen Topgallant-stay. — Royal Rigging — the Breast and After back-stay, 
Roval-stays, the Fore Royal-stay, the Main Royal-stay, Mizen Royal-stay. 
— Ratling the Lower and Topmast Rigging. 

Having proceeded with the rigging thus far, the nature of its 
further progression is such, that many parts may be advancing 
at the same time ; as, rigging the jib-boom, spritsail-yard, and 
whiskers ; and getting on board and rigging the fore, main, and 
cross jack-yards ; then the topsail yards ; sending up the top- 
gallant-masts, with their rigging and yards, and the flying jib- 
boom ; rattling the lower and top-mast rigging, &c. 



RIGGING TUE JIB-BOOM. 

The jib-boom being hoisted on board, run the end out on the 
bowsprit, pointing it through the stays and bowsprit cap. Reeve 
the heel-rope, and sway the jib-boom out a foot or two beyond 
the cap. Reeve the jib-stay through the hanks, and hook it to 
the traveller , — the traveller is first put over the outer end of the 
jib-boom, with the hook kept inwards. In some ships the jib- 
stay reeves through a sheave-hole, or only a hole, in the boom 
end, and a double block turned in the inner end ; then a lanyard 
or fall is rove through this, and a single block bolted to the bows. 
To the traveller seize the jib downhaul blocks and travelling 
guys ; tar the boom end, put a grommet over, to which seize the 
fore topgallant bowline blocks, one on each side (when used). 

Horses, or Foot-ropes . — There is one on each side of the jib- 
boom, and are fitted thus : take’ a piece of rope long enough to 
make both, cut it in the centre and splice one end into the other 
with a cut splice, forming an eye to fit the jib-boom end. Four 
or five over-hand knots, or turk’s-heads, worked through the 
strands, are made at equal distances on the rope from the eye, 
for preventing the men from slipping. In each end splice a small 
eye, large enough to take a lashing, by which they are set up to 
bolts in the bowsprit cap ; or the ends are brought in and made 
fast, with a round turn round the jib-boom close to the cap. 

Guys . — There is one pair on each side ; an eye is made to fit 
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tlie boom end by passing a round seizing when in their place ; 
the inner ends reeve through thimbles on each yard-arm of 
spritsail yard, or through the sheaves in outriggers, and turn 
into the strap of a double block, which is connected, by its fall, 
to a single block, that hooks to an eye-bolt in the bow, or set up 
to bull’s-eyes, and leads upon the forecastle. 

Martingale-stay, has an eye in each end to fit the jib-boom, and 
end of the dolphin-striker. In some ships au iron groin met is 
fitted with an eye on top and one underneath, neatly leathered, 
and put over the boom end first ; the martingale-stay is hooked 
to the underneath eye, the jib-tack and downhaul to the upper 
one. Chain martingale is found to answer well in not being 
liable to stretch. 

Martingale back-ropes are pendants, middled and served in the 
centre, the round of the dolphin-striker, both parts crossed and 
secured with a throat-seizing, and sets up in board with a tackle. 
Chain is frequently used in lieu of rope. 

Getting the Jib-loom out. — The flying jib-boom iron is driven on 
after the rigging is placed on the jib-boom ; the heel-rope being 
secured, the boom is hauled out : then the heel-strap is placed 
in a score in the heel for the purpose, and both bights lashed 
together; and between the boom and the bowsprit, another 
lashing is passed round the strap and well trapped together. 
The heel being secured, the back-ropes and guys are set up. 



SENDING DP TOPGALLANT-MASTS. 

The topgallant top-blocks being hooked, the mast-rope reeves 
for the toppdlant-mast as it does for the topmast : take the <end 
through the square hole in the fore part of the trestle-trees, 
half-hitch it through the fid-hole, and stop it round the hounds, 
and the royal mast-head ; send the hauling part through the 
lubber’s-liole, and through a leading block or sheave on deck. 
The topgallant rigging is fitted on a copper funnel, a, to slide up 
and down with the topgallant-mast, which, when struck, rests on 
the top-mast cap, as the adjoining figures. 

Put on the grommet or strap for the main royal stay (if this 
be the fore topgallant-mast) to reeve through, then put on the 
topgallant and flying jib-stays. Shrouds next, the same as the 
topmast. Breast and standing backstays , the same as the top- 
mast ; then the royal-rigging and truck, and reeve the signal 
halyards. 

The topgallant-mast is then swayed up and Added. 

Shrouds are set up thus : the ends reeve through the horns of 
the cross-trees, and set up to an iron spider hoop (round the 
hounds of the topmast) with eyes for the topgallant rigging to 
lead through. 

Backstays set up the same as the topmast backstays. 

The fore topgallant-stay reeves through the outer sheave-hole 
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in the jib-boom, then through a sheave-hole in the dolphin 
striker, and through a bull’s-eye hooked to the bows, and when 
set up, is seized to its own part. 




PLAN 



<1 



The main topgaUant-slay is rove through a block strapped 
around the fore top-mast head, or through the middle sheave in 
the after chock of the fore topmast cross-trees, and set up in the 
fore top. 

The mizen topgallant-stay is rove through a bull’s-eye in the 
after part of the main cap, and set up in the main top. 
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ROYAL RIGGING. 

The breast and after backstay, on each side, are seized as the 
after back -stays on topgallant-masts. The breast back-stay, or 
shroud, is pulled up with a gun-tackle purchase ; the after leg 
has a thimble turned in, and sets up in the after part of the 
channels, with a lanyard. The shrouds are set up in the top 
(breast back-stay fashion). 

Royalstay. — Splice an eye in the stay to fit the mast-head, 
cover it, and serve over the splice. It goes on next to the 
grommet, then the shroud and back-stays, spanned together. 

The fore-royal-stay is rove through the outer sheave-hole in 
the flying-jib-boom end, and through a hole in the dolphin- 
striker, or pulled up through a fair leader on the forecastle. 

The main-roydl- stay is rove through a thimble stopped around 
the fore-topgallant-masthead, through another strapped round 
the eye of a shrorfd, and when set up is seized to its own part. 

Mizen-roy al- stay reeves through a sheave in the after part of 
the main-topmast trestle- trees, or through a block strapped 
around the • main-topmast-head, through a thimble strapped 
round the eye of a main-shroud, and seized to its own part. 

RATLING THE LOWER AND TOPMAST RIGGING. 

The puttock-shrouds are set up to the hoop around the mast 
(see p. 13) ; topmast stayed, rigging and back-stays set up, 
lanyards secured as lower rigging. Small spars as boat’s oars, 
or anything light that will answer, are seized to the shrouds, 
about four or five feet asunder, for the men to stand upon whilst 
ratling. The ratlings are fastened round each shroud with a 
clove-hitch, except at the ends, small eyes are spliced in, and 
seized to the shroud : in three or four places take a ratling to 
the after swifter — these are called shear ratling. 

The ratlings are fastened horizontally to the shrouds, at 
distances of thirteen to fifteen inches from each other. Every 
man employed should have a measure within his reach, and 
care should be taken to make the ratlings on one side correspond 
in a parallel direction with those of the other. 
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CHAPTEE XIII. 

— ♦— 

Rigging the Fore and Main-yards. — Trusses to Lower-yards, Iron Jack-stays, 
Quarter or Topsail-sheet Blocks, Clue Garnet Blocks, Leech-line Blocks, 
Bunt-line Blocks, Lift Blocks, Foot-ropes and Stirrups, Brace Blocks, 
Fore Braces, Main Braces. — Rigging the Topsail-yards — Iron Jack-stays, 
Faring Strap, Foot-ropes and Flemish Horses, Brace Blocks, Fore and 
Main Top-sail Braces, Mizen Top-sail Braces, Lift Blocks, Tye Blocks, 
Quarter Blocks, Topsail Tvcs, the Fly Blocks, Reeving Topsail Halliards, 
the Mizen Topsail Halliards, Bunt-line Lizards. — Rigging the Topgallant 
Yards, the Tye or Halliards, Fore Topgallant Braces, Main Topgallant 
Braces, Mizen Topgallant Braces, Clue-lino and Royal-sheet or Quarter 
Blocks.— Rigging the Royal Yards — Rigging the Mizen or Spanker Gaff, 
Reeving Throat Halliards, Reeving Peak Halliards, Fitting Checks or 
Brail Blocks, to fit Singlo Vangs. — Rigging the Spanker Boom, the Topping 
Lifts, Spanker-boom, Sheet and Guys in one. — A Brig or Schooner’s Main- 
boom. 



RIGGING THE FORE AND MAIN YARDS. 



TRUSSES TO LOWER YARDS. 



Merchant vessels in general have iron trusses, figs. 1, 2, and 3, 
for the ease of bracing tne yards, y, up. The mechanism may 
be described as follows : — h is the hoop on the mast;//, the 
lioop3 on the yard ; a a, the universal joint ; *, the screw for 
setting the hoop tight on the mast ; and c, for fixing it to the 
yard. 

Fig. 1. 




Digitized by Google 




PROGRESSIVE RIGGING OF SHIPS. 



113 



Fig. 2 

h h 




F'g. "• 




Jack-stays. — Iron jack-slays for yards are used in all merchant 
vessels ; they reeve through small eye-bolts, driven into or 
eyes in hoops round the yard, one on each side of the middle or 
slings of the yard, and are for the purpose of 1 ending the sails 
to. Thexross jack -yard has no jack-stay. 

Quarter or topsail-sheet blocks are iron blocks fitted to the 
quarter-hoops on each side of the middle or slings of the yard ; 
or fitted each to the iron hoop in the slings of the yard for that 
purpose ; the chain topsail-sheets reeve on their respective sides, 
and lead down by the mast. 

Clue-garnet blocks are iron-bound blocks fitted to the quarter- 
hoops, when the topsail-sheet blocks are fitted to the sling-lioop. 

Leech-line blocks are seized to the iron jack-stay on the fore- 
part of the yard, one-fourth within the elects on each yard-arm. 
There are two leech-lines in large ships. 

Bunt-line blocks are hooked to eye-bolts ifnderneath the top 
between the forepart of the trestle-trees. 
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Lift-blocks are single ; an iron plate is bolted across the upper 
side of the main or fore-cap ; it is in the form of a crescent, with 
the hollow side towards the top-mast. In each end of the 
crescent, or horn, an eye or hook is turned, and the blocks 
attached to each. (See sketch, p. 26.) The lifts go over the 
yard-arms, with an eye spliced in the end to fit them. The 
other is rove through the block at the cap, and through lubber ’s- 
hole on deck, where they are belayed. 

Foot-ropes and Stirrups. — The foot- ropes are cut once-and-a-half 
the length of the yard, excepting lower-yards. An eye, to fit 
the yard-arm, is spliced in their outer ends, and hang about 
three feet below the yards. To keep the foot-ropes more parallel 
to the yards, it is suspended at proper distances, by short pieces 
of ropes spliced round the foot-rope, called stirrups ; sometimes 
two, three, or four on each side of the yard : eyes spliced in the 
opposite ends, or seized to the jack-stays. The inner ends of 
the foot-ropes have a small eye, to take a seizing to the jack- 
stays and round the yard, next the slings. 

Brace-blocks are next put over the yard-arms ; some go with 
rope or chain pendants. The block is a large single one, with 
two scores for rope, and iron-bound for chain, through which 
the brace reeves. 

Fore-braces are clove-hitched, and the end seized aft on the 
collar of the main-stay, below the splice ; the other end taken 
forward and rove from in (out), through the block on the yard, 
through a single block strapped into a bolt in the cheek of the 
main-mast, with a thimble in it, close up to the trestle-trees, 
then rove from forward aft, through a sheave in the main 
fife-rail. 

The brace is often middled, and clove-hitched in the bight 
on the main-stay, and both ends taken forward and rove as 
before. (See plate, p. 92.) 

Main-braces. — The standing part of the brace being parcelled, 
is clenched round a bumkin, or an iron out-rigger on the 
quarters, for the purpose ; the Iiauling-part reeves through the 
block at the yard-arm, and back through a block which is 
strapped to the bumkin end ; then through a sheave in the 
bulwarks (abaft), for the purpose, and belays round a cleat 
inside. 

The blocks are on the fore-side of the main-yard in brigs, and 
the brace reeves through a block strapped into a bolt, with a 
thimble in it, in the sides of the fore-mast trestle-trees, then 
rove from aft forward, through a truck seized on to the after- 
most fore-mast-shrouds, and belays as before. The braces are 
rove when the yards go up into their respective places. 

The yards being rigged are sent aloft as follows : — The end 
of the hawser is rove through the block at the lower mast-head, 
and overhauled down, and made, fast to the slings of the yard ; 
then securely stopped along the yard in several places, and 
also at the upper yard-arm. As it comes on board, the stops 
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are cut, and easing away on the pendant tackle, then bousing on 
the other, as the yard advances on board beyond the slings. 
The yards are placed square, before their respective masts ; the 
hawser is hove upon until the yard is high enough to shackle 
the chain — slings which are put round the mast-head to hang 
the yard by : square the yard by braces and lifts, and cast off 
and unreeve the hawser ; then secure the iron trusses on the 
yard to the mast. 



RIGGING THE TOf-SAIL- YARDS. 




The iron jack-stays are rove through the eye-bolts or staples, 
driven into the yard, and forelocked the ends a-midships : the 
rigging is then placed on the yards as follows : — First, the 
earing-strap with a small thimble seized-in ; the foot-ropes next, 
the same as the lower yards, with the addition of Flemish horses , 
which have an eye spliced in each end ; one eye is spliced 
round a thimble, which is on the neck of the pacific-iron, or 
boom-iron, on the yard-arm, and the other is seized round the 
yard within the arm-cleats. 

Brace-blocks are strapped in the same way as the fore or main- 
yard. The foretopsaU braces reeve through the block at the 
yard-arm, and then taken to the maintop-mast head, where it 
is rove through a block lashed on each side for the purpose, 
from thence on deck ; the standing-part makes fast to • the 
collar of the main-stay. Brigs the same. 

Main-topsail braces reeve the same as the main braces ; the 
standing-part makes fast to the collar of the mizen-stay. Brigs ; 
— the standing-part makes fast to the after-end of the fore-mast 
cap. The leading part leads forward through a single block, 
seized into a single strap, and secured to an eye-bolt on each 
side of the fore-cap, and through the lubber’s-hole on deck. 

Mizen topsail braces reeve through the block at the yard-ai m, 
and cross as the cross-jack braces ; but the lead is at the main- 
mast head, instead of the shrouds. 

Lift-Mocks, in large ships, are strapped with an eye to the 
size of the yard-arm. The lifts reeve through the lower sheave 
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in tlie sister block in the top-mast shrouds, and through the block 
in the yard-arm. The standing-part is secured round the 
top-mast head, and the leading-part leads down the side of the 
mast, and sets up in the top, or on deck. The lifts are single 
in the merchant-service. 

Ty e-blocks are now generally iron-bound, swivel-fashion, and 
bolted into an eye in the hoop round the yard for the purpose. 

Quarter-blocks are double blocks iron-bound, and secured in 
the same way as tye-blocks ; through which the clue-line and 
topgallant-sheet reeves, and leads down upon deck. 

Top-sail tyes. — Large ships have double tyes ; the lower end 
has a single or lower block, called the Fly-block, spliced for the 
halliards. The upper-end is first rove through the bullock- 
block from aft, then through the tye-block on the yard, and the 
end taken to the mast-head, so that it can be shortened up. 

The fly-blocks are large flat blocks ; some double, sometimes 
single, and often one double and one single to each. 

Reeving Top-sail Halliards. — When rove double, a single block 
is strapped into, or hooked, to a swivel-bolt in the after-part 
of the chains ; one end of the halliards is spliced into the upper 
part of the strap of this block, or bent into a becket put there 
for the purpose, and the end seized. The other end is then rove 
through one of the sheaves in the double block in the tye, then 
through the sheave in the single block in the chains, through 
the other sheave in the double block, and through a leading 
block on deck. 

The mizen top-sail halliards have only one tye. The standing- 
part is clenched or half-hitched to the strap, with the thimble, 
at the mizen top-mast head, and a single block spliced or secured 
in the end. Another single block is strapped into a swivel-bolt 
in the mizen chains, and the halliards rove as with two single 
blocks ; the fall rove through a leading block or cheek. 

Bunt-line lizards are spliced round the strap of the top-sail 
tye-block upon the yard. 

The yard is next hove up, and the parral is passed round the 
aft part of the mast and seized to the rolling cleats, or jaws 
fixed on the aft side, the middle, or slings of the yard. The 
patent iron parrals are now commonly used in merchant ships. 



RIGGING THE TOPGALLANT-YARDS. 

They are got on board like the topsail-yards. First, leather 
the rolling-cleats, seize on the parral and quarter-blocks, — foot- 
ropes the same as topsail-yards — stirrups one to each foot- 
rope— iron jack-stays secured to the yard with staples, fitted 
the same way as topsail-yards. Iron sling-hoops as other yards. 

The lifts are single ; an eye is placed to fit the yard-arm ; 
the other end is rove through the thimble, or bull’s-eye in the 
topgallant-shrouds ; a thimble turned into the end, and a lanyard 
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spliced into it, and set up to another thimble strapped round a 
puttock-plate inside the dead-eye in the top, or set up on the 
end. 

The lye or halliards reeves through the sheave-hole in the head 
of the topgallant-mast, and clinches or shackles to the eye in 
the sling-hoop ; the lower end of the halliards cornes down abaft 
the mast, upon which any required purchase is added.. 

Fore Topgallant-braces. — The standing-part makes fast round 
the yard-arm, and the leading part reeves through a single tail- 
block, secured to the first and second shrouds of the main top- 
mast rigging, through lubber’s-hole, and through a fair leading 
Bheave on deck. 

Main topgallant-braces are single, and go with an eye over 
the yard-arm. They lead aft to the mizen topmast-rigging, and 
are fitted to reeve the same as the fore ; the hauling part 
before all, through lubber’s-hole, and through a sheave in the 
rack, or a leading block, to the side abreast of the mizen-mast. 

Mizen topgallant-braces are single. An eye is spliced in one 
end to fit the yard-arm. The other end is rove through a 
single block, secured to an eye-bolt on each side of the main 
cap, and through lubber’s-hole on deck. 

Clue-line and royal sheet, or quarter-blocks, are double, 
which are strapped with two lashing-eyes, and lash 
together on the top of the yard — the foremost sheave 
for topgallant clue-line, after one for royal sheet. The 
leading part leads down the mast on deck. 

The yard is swayed up, and the parral fixed. 




RIGGING THE ROYAL YARDS. 

They are fitted the same as topgallant-yards, with little • 
exceptions. 



RIGGING THE MIZEN OR SPANKER GAFF. 

Some ships in the merchant service have their gaffs fitted 
to hook to an iron hoop, with a hook or goose-neck in the end 
of the gaff, instead of jaws (sec p. 32). Others travel up and 
down an iron groove or railway, fitted to the lower mast (using 
no trysail-mast). Others again use a wooden batten nailed to 
the mast ; some an iron jack-stay, and some a rope one. The 
trysail-masts are preferable in a gale of wind. 

Reeving Throat-halliards. — The standing part is spliced into 
the single-block, which is hooked to the gaff, up through the 
double block under the top, down through the block, up again 
through the other sheave in double block, and through a leader, 
opposite to the peak-hilliards. 

Reeving Peak-halliards. — The end of the halliard is taken 
through the lubber’s-hole, rove through a double-block at the 
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inizen-cap, whicli block hooks to an iron strap over the cap, 
down through the inside block, d (see sketch, p. 32), on the 
gaff, up again through the double-block before described, then 
through a block further out, d, on the gaff ; and the standing 
part is either hitched round the head of the mizen-topmast, or 
made fast round the neck of the block, at the after-part of the 
cap. The standing-pai-t may be spliced round the gaff, by 
dispensing with one block. 

Fitting Cheeks or Brail-blocks. — Gaffs are mostly fitted with, 
cheeks, instead of blocks ; and sheaves cut in the jaws for the 
throat -brails, and fair leaders ; which is the approved plan at 
present, and is very neat. 

To fit single Vangs. — Middle the required length of rope, and 
seize the bights to fit the gaff-end, and lead one end on each 
side. Vangs steady the gaffs amidships. 

All gaffs should be peaked, or elevated to an angle parallel 
with the mizen-topmast stay. 

RIGGING TIIE SPANKER-BOOM. 

The topping lifts have hooks spliced in the end, which hook 
to eyes in one, and sometimes two, hoops, d, e, round the boom 
(see sketch, p. 32) ; the ends are rove through a single block 
strapped into a bolt with a thimble in it on each side of the 
mizen-trestle-trees ; and splice a parcelled thimble in the end, 
for the purpose of hooking the jigger-tackle. 

Spanker-boom-sheet and Guys in one. — The boom-sheet is fitted 
thus ; — into a bolt, with a thimble in each quarter, strap a 
double block with a single strap ; then seize into two grommet- 
straps, worked round the boom (wormed and covered), two 
single blocks, one on each side, just the outside of the taffrail. 
Secure these blocks in their straps with a round seizing passed 
between the block and the boom. The rope for the guys is 
middle and cut ; then an eye, or cut splice made to fit the 
boom-end. Take the larboard-guy, and reeve it through one 
)f the sheaves in the double block on the quarter, through the 
single block on the boom, through the other sheave in the 
double block, through a fair leader in the side, and pull it upon 
deck. The starboard one is rove in the same manner through 
the block on the starboard quarter. 



A BRIG OR schooner’s MAIN-BOOM. 

These booms having so little projection over the stern, guys 
are unnecessary. On each quarter 3trap a double block, and one 
on each side of the boom, in separate straps: through these 
reeve the sheet, the standing part from the strap of the 
quarter-block, and hauling part through one of the sheaves of 
the quarter-block. 
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CHAPTER XIV. 

Rigging a Brig- — Brigantine. — Schooner. — Steamer.— Table showing the 
comparative strength of Chain Rigging and Hemp Rigging. — Tables of 
the size of the Standing and Running Rigging of Ships ; with the 
description, size, and number of blocks, hearts, dead-eyes, &c. — Tables of 
the size of the rigging for schooners. — Tables of the size of the rigging for 
Cutter-Yachts. — A Table showing the comparative sizes, weight, and 
strength between Newall and Co’s Patent Wire Ropes and Hemp Ropes, 
for standing Rigging. — A Table showing the comparative strength between 
Iron Chains and Hemp Ropes. — A Table showing the strength of short 
round-linked Bobstay, Bowsprit-shroud or Crane Chain, without studs, 
such as is used for Rigging, &c. — A Table showing the weight of Chain 
Cable. — Cordage Table, showing the weight of one Fathom of Rope, from 
1 to 24 inches inclusive, plain-laid 3 strand, such as used for running 
rigging, &c. — A Table of the weigh, of Tarred Cordage. — A Table showing 
the weight of 100 Fathoms of Cable-laid Rope, from 1 to 24 inches. Also 
a comparative size of Chain. — A Table showing the strength of Plain-laid 
Rope of three strands. 

RIGGING A BRIG. 

The rigging of a brig is so little different from that of the fore 
and main-masts of a ship, that the description of the one will serve 
equally well for the other. It may be observed, however, that 
the braces of the yards on the main-mast lead forward, and are 
sometimes small chain ; the lifts of top-sail and topgallant-yards 
are fixtures to the mast-heads. In brigs as well as ships a great 
quantity of mats is used in the way of chafes against the 
lagging ; such as the foremost swifters of the lower rigging and 
back-stays, on account of the foot and clew of the courses, when 
reefed and hauled aft, grinding against them high up. To 
take the chafe off the foremast shrouds of the topmast rigging, 
when the topsail yards are braced up, a quarter mat abaft 
the yards on each side is required. For the back -stays, in the 
wake of the lower yards, when braced up, mats or platting, oi 
some other substitute, is necessary as a protection. Merchant 
vessels have these places served and use Scotsmen (slips of wood 
so named) ; but leather neatly stitched on is the best. 

RIGGING A BRIGANTINE. 

A Brigantine is a vessel rigged the same way as a brig on 
the foremast, and similar to a schooner on the mainmast. 

RIGGING A SCHOONER. 

A Schooner is a vessel with two masts and a bowsprit, whose 
mainsail and foresail are both suspended by gaffs, like a sloop’s 
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mainsail ; the masts rake aft, but tlie bowsprit lies nearly 
horizontal; also a jib-boom and topmasts. The main-stay leads 
to the head of the foremast ; also two jumper-stays, which set 
up to an eye-bolt in the deck, just at the after-part pf the fore- 
rigging, so that the weather one is always kept taut or tight. 

RIGGING A STEAMER. 

A Steamer has one to three masts and a bowsprit ; the fore- 
mast has a topmast and topgallant-mast, on which is set 




Fouk-Mabt. 




Main-Mast. 

Chain Main-Rigging, to come 
down, to cloar the heat from 
the funnel. 



Digitized by Google 



RIGGING OF STEAMERS, 



121 



a fore-boom-sail, top-sail, and top-gallant-sail, similar to a 
schooner's ; abaft the main and mizen-masts are a boom-main- 
sail and mizen. The main and mizen-masts have topmasts, 
and occasionally carry gaff-top-sails. The bowsprit is short, 
nearly horizontal, with a jib and flying jibboom in one, upon 
which the head sails are set. 

In the annexed sketches the rigging attached to the iron 
band round each of the mast-heads is shown thus : — The rope 
shrouds have iron sockets riveted through the ends of them, 
having eyes formed in the ends of the sockets, for connecting the 
shrouds to links fitted over the iron-band round the mast-head. 
They are locked together by a bolt passing through the links 
and eyes between them, thus completely securing the rigging 
to the mast-head in a very snug manner. 

Steam vessels have a great quantity of chain about the main- 
mast head on account of the heat from the funnel ; such as 
chain-shrouds about one-third of their length, down from the 
mast-head, which are similarly secured as the fore-mast shroud, 
the most part of the main-stay is chain. The peak-halliards, 
topsail braces, maintop-mast stay, throat^halliards, boom-topping 
lifts, &c., consists of chain ; for which purpose, eye-bolts are 
fitted in the iron bands round the masts ; as, / for slinging 
the fore-yard ; h, for shackling a block for jib-halliards : c, for 
staysail-halliards ; d, for throat-halliards ; h, (on the main- 
mast) for boom-topping-lift ; m, for main-stay : a, in the iron- 
cap at the fore-mast head, for hooking a block for the lifts of 
the fore-yard : g g g and n n n, for peak-halliards ; s, a sheave 
in the heel of the top-mast, and j>, the fid-hole. 



TABLE SHOWING THE COMPARATIVE 8TRENGTH OF CHAIN-RIGGING, 
SUCH AS IS GENERALLY USED IN STEAM VESSELS AND HEMr- 
RI GOING. 



Chain 

Rigging. 


Kauai to 
llcmp 
Rigging. 


Weight of 
Chain 

per Fathom. 


Chain 

Biggin*. 


Kauai to 
Hemp 
Rigging. 


Weight of 
Chain 

per Fathom. 

1 


T* in- 
i » 
■A »» 

s 

¥ >» 
*? 

TIT » 
Y »* 


13 in. 

2 or 24 „ 
24 „ 2} „ 

3 „ 34 „ 

33 „ 
4 1 . 


4 lb. 
0 •> 
7 „ 
10 „ 
12 „ 
17 „ 


TS in - 
* n 

H ii 
a 

1 ” 
W 11 

1 1. 


44 in. 
5 or 54 „ 
0 „ 04 „ 
7 „ 74 „ 
84 9 „ 

10 „ 


20 lb. 
25 

29 „ 
36 „ 
48 „ 
03 „ 



Recently Wire Ropes, in lieu of chain, have been used for 
standing rigging, and they have been found to answer the pur- 
pose very well for making shrouds, and for all standing stays, as 
in such cases they are only applicable ; and when once set pro- 
perly tight, they do not run up when wet, or stretch like hempen 
ropes. See table showing the comparison between wire and 
hempen ropes, p. 140. 

o 



Digitized by Google 










TABLE SHOTTING THE SIZE OF STANDING AND GUNNING DIGGING OF MERCHANT SHIPS. 



122 



TREATISE ON MASTING AND RIGGING, 



! , 


t$ 


uoqmn^ 








h ; n hhn ; 


1 1 

1 

o 


£ 


••ui ai 3*]s 




• I till 




; 


s 


*noi)duos3Q 




T 

T 

T 




O ift I l • E* ®®a 3 I 


« 


•soqouj at 
ado^ jo 9«s 




-n c*® too -w 

>• Cl Cl Cl 




-n -«-«•* -w 

CO -»l* Cl Cl ■*»< Cl r-i Cl CI Cl 00 




V 


•Joqam \r 




; n ; n > 




h > ; ; ; ci ci h h ci • 


0 

1 

o 

ft) 

a 

z 


•63 


•buj uj 3*13 




; 0 !*>•!! 




co I ; to to co t- 00 1 


JJ 

5 


*U0r}<ItJ3B3(I 




: H : m :h 




0 -O 1 : iq®®®® 1 


« 


•B.iijoni ui 

-Jdou ;oaxjs 




C S CB “®CI CO 




' Cl Cl to * 00 ci*ci cTco* 




(3 


•joqran^ 




• ci ; « ;<<i 




»-* !■« : : : ci w h h 01 1 


3 

3 


*3 


•BUI 3«S 




; n ; co ; ; 




CO ; **» • ; tO CO CJ GO l 


o 

3 

S' 


s 


•uopd]JOBJ(j 




: W : H :&< 




O * * -GwaQCCSD l 


c3 

1 P 


‘soqoax tiv 
3dO}£ JO 3*1 § 




U-» tfto -IN —to 

Cl -/-CO CO 




-** -9i VH -ft 

"Sj* Cl Cl CO CO 1-4 CO Cl Cl sa* 


1 . 


6 


•aoqranj^ 




; w ; n > 




r-i Cl Cl rt H Cl • 


{ 


« 


•tui XX] 3*]S 




* co ; 0 ; ; 




0 I 00 I I ' I— t- CJ i— 00 • 


*3 

o. 

A 


u 

_o 

=3 


•UOpdU3B3Q 




H 

H 

T 




O I A .* I 'QaJaCCDOQ I 


t n 


•soqoai m 
0 <Ioh jo 3 *is 




ir» mo -n rtt-ti-tn 
Cl 00 03 




HM-W-HN- 1 W -*1 

Nt« -tt* Cl Cl C© ■*}< Cl CO Cl Cl -St* 




* 


•ioqntnjj 




! n : co ; ■«* 




r-n r ; ; ; ci ci h h ci ; 


c 

o 


•buj m 3*13 




9 

10 




0 • CO • • .NN«XOO • 


i 

o 

0. 

3 


o 

5 


•U0pd|i3S3(I 




: B : a :*i 




O !P i ! iQ®®®® ; 


03 


•*3qoni a? 
®do}j jo o*ig 




-to — 3 -AN PW — <N 

— H — H ci n* eo 




-« -hf-lN-W 

»0 Tt* Cl CC to Cl Ol Cl Cl »f 


• 


«8 

•f 


•jGqmnvj 




! ^ i « I'f 




r-i ^ l J * Cl Cl rH f-4 Cl * 


s 


•bui ”1 ® 3, S 




10 

12 




-4 • O • • *000000001 * 


o 

c. 


8 

5 


•U0I]du3SDQ 




: a : a :m 




0 ia i : :q®®»® ; 


03 


•soipnj n| 
cdoji jo dzi^ 




«w —to N« 

— H 03 •<* y* 




“t* — W — « -A# —IN -Aft 

om « ci ncKOsf 


• 




TTT ’ ! 










0 ’ 

'A 

8 

0 

3 

Ui 

O 

s 

3 

-< 

£ 


ss 

3 

W 

O 

H 

s 

a 


Gammoning (chain fora 
classes of yessol8) 
Shrouds (chain) . 
Laniards for shrouds (fou 
stranded 
Bobstays (chain) 
Laniards for bobstays . 
Man-ropes . 


Jib-Boom Gear. 


Jib-stay and strapping . 
Guys, single . 

Falls . 

Foot-ropea 
Martingale stay 
Martingale backropes 

Martingale falls . 

Halliards 
Downhaul . 

Sheets . 

Pendants . 



Digitized by Google 



SIZE OF THE RIGGING, ETC., FOR SHIPS. 123 



: 


V 


ci oo ;w« > i 


; ; Cl © > * H* d Cl 


. . to 


• to to • • 


• oo • • • * © • 




. • CO * 


• CO CO • • 


a . 

h q -hh -P . 


: *03 .*oo2 


• — . — ' 






CO 


-« -rt «w-n-o *H 

d d rH WNrtHlN 


-« . 

C O Cl » f • 00 iH 


t • H( Hl-HHN 

• .OOdHfClrHOOOOd 


• • Cl rH 




Cl O . Cl Cl • H< . 
pH • • • 


• • d to ■ H< . Hi Cl Cl 


• • O 


•NO • • 


. o • • • *o * 

• rH • • • • rH * 




• 


•90 03 • • 


ea 

Hp :hh :p : 


: *oc>2 








CO 


-ci-n — w -o rrt 

C Tci rH MONHN 


NNMO«l * CO rH 


HN H* 

: : « d i* d h ^ t- 5» 


. *NH 


• *HH » * 


Cl O • Cl Cl • -* . 

H » • • 


. • Cl to • H* • H* Cl Cl 


. . to 


• •*-« O * • 


• H • • • «H • 




I *1*3 * 


: «od co : : 


pq . . 

Hq •&■«£* *P • 


: •&*£■! 'm 'ov% 








CO 


-Ct-M -Cl — C* 

d -M rH NCONHNH 


-NH1 _ . -H 

N N *!• N O . CO rH 
rH 


-hs -n -H -H — w 

; ;O0dH<COrHH*H'd 


• »WH 


• • H H • • 


CI.N .Cld • H« • 


• • d © • H* ■ H* d d 


. . to 


. -NN • • 


• rH ••• .pH * 


• © a © 


. •»* 


\ .3333 • • 


H 

Hq :p : 


!n 

: :« 






CO 


rtt -w 

«« rH 


-w 

Cl W d d Cl rH 


-H 

00 CO 00 to ; 00 rH 

rH 


HC< HHNHi-W 

J *00 00»O«rHH"H'« 


• .Cl fH 


• • H H • * 


d'H* . Cl Cl • H* • 
rH • » • 


. • d t© Cl . H> d d 


• . 


• -0CN • • 


:3 : : : :S : 


. • • • d H* • © © © 

• • » • pH pH .rHrHrH 






e->q :q : 


*2 

: *003 

CO 


rrt 

00 50 rH 


-OHH -W-W 
ff 1 CO W W W H 


HC1 . HN-H 

©i © HJ N- . 00 rH 


-ciHn-r* 

; • H* 00 CO C0 rH O »0 00 


• *C1 rH 


* ,|HrH * * 


d H* • d d • Hf • 
rH • • • 


. .dOCJH* .H«dd 


. . N 


• .00 N- • • 


. t© . . . . 9i . 

• rH • • • • rH * 


. . . • 90 tO • © © rH 

. • • • rH rH .rHrHrH 




I Icooa ! ! 


a 

h q -P • 


© 

: :hh3qco :oc> 2 
co 


3 

. 2 


-N -Cl -MHS 


-n 

O ©0*5 00 ; H» rH 

HH rH 


. -W HI 

: rtHHCna»o*) 










O ‘2 



Google 



Double-blocks : the uppor one is lashed to the pendants. 



TABLE SHOWING THE SIZE OE STANDING AND RUNNING RIGGING OF MERCHANT SHIPS. 



1 



124 TREATISE ON MASTING AND RIGGING. 



i 

s 

8 

*5 

be 

C 

B 


& 

£ 

J 

B 




ct ^ ct ^ n* h et w h h « ! »h d h* d I d d J * 


•gay at axis | co nnnl-nhwooco !t- co oo oo * oo wo 3 I 


•uotiduaaaQ 


A ft g m m # ^ 

• 00 330002 *03 03 • • 


•aoqoui m 

adoa ;o aits 


_ w -t* -H HNHNHSI -W-WHNHW 

Cl d Cl Cl Cl H> Cl Cl rH Cl Cl Cl Cl Cl Cl rH Cl Cl 


1 

i 

0 

ft) 

a 

1 
b 


0 

*4 

J 

B 


•joqninj^ 


N^W-ft'^'HNCIHHWCI \ H Cl ^ Cl ‘ Cl Cl * * 


•suy a] axis 


Cl O CO b* N t- O CC C< Cl • X- CO 00 00 • 00 WO • • 


•UOIJ(IU053([ 


seE-iPcDcnaoPoaOtcPa) : ® onoooo -tcoo I • 


‘taqanj in 
odoa jo axis 


-TH -*i -ft -M -*»-«-*» -«-«-rHNHN 

CO Cl Cl Cl Cl Cl Cl rH Cl Cl Cl Cl NClHClCft 


■» 

I 

8 

'o 

ft) 

0 

1 

B 


ft.- 

« 

M 

8 

B 


uaqtnnM 


Cl H<H<a>H<rH Cl drH Cl dd I rH Cl H* Cl I Cl Cl J J 


•say at axis 


pH OOGCt— i'-t'-OCOO© • t- Cl Cl Cl • CO © • • 

rH pH I-H cl • • • • 


•no|iduasa(j 


A ft g , a • • 

coE-iPooiEtePcoOsoPa) -go oq®® -®® . . 


•taqouj ut 

odoH jo axis 


-n —IN — IN — IN -HN HN HUS HN-C* 

00 Cl Cl Cl Cl H* d CO d CO 00 CO Cl Cl Cl Cl Cl 


Ship of 600 tons. 


V 

m 

■3 

o 

o 

B 


•jaqainvT 


CI'T»«X*fHCIClHN'NN [ rH Cl H> d ; Cl Cl \ 


•say ay ©xyg 


pH ©ClCOt-t~t~r-«CO©0 • N Old© • 00 ® • • 

rH rH rH rH • ... 


•uopdjX3t9(y 


®E-iP®®®P®w:oG® i® ®®w 1®® 1 I 


‘saqaui at 
©doyy jo ©xig 


OQ cV d* Cl d WO Cl CO rH d OOOOOO CO 00 Cl CO • 


Ship of 800 tons. 1 


cJ 

J 

2 

p 


•jaqamjj 


dH<H , COH*rHC1drHCIdCI | rH Cl H* Cl * Cld l l 


*say at axis 


M OCOONSNHClC© *00 Cl Cl © • © © • • 

rH rH rH rH HH • • •• 


•uotjdjjwcy 


* 0 ft * . «• 

OQEhP O0 3QGQP33OGGP GC *03 02 33 33 • 33 CO • • 


’■aqouj uy 
adoa jo axis 


h* eod*ddMoeoeocid* co oo co' co co ci co oo 


m 

o 

8 

^5 

£ 

1/2 


c! 

*4 

8 

B 


•ijqran^ 


CIH'NfOO’^rHdCIrHClCICI I rH d H* Cl ^dd * I 


•say ui axis 


Cl ©OOOC-OOOOdCl©© *00 Cl Cl Cl «d© • • 

rH »H rH rH rH rH • 


•uoiiduDsafi 


ft*A ft g t . •• 

bjhP® ®®P®o®P® -do ® ® ® ’K® • • 


•saqotiy m 
adoa jo axys 


w. HC4 HS 

-i< eo d d d «o oo oo ci d cococo co co d co co 


6 

2 

o 

o 

2 

6 

j 5 

1 


Fore and Main-Yards— 
continued.. 

Bowlines and bridles . 

Buntlines and falls . . 

Leech-lines .... 
Slab-line and strapping . . 

Jigger-falls and strapping . 

Fore-stay-sail-stay 
Halliards . . . . 

Sheets 

Tack-lashing .... 
Downhaul .... 
Lower studding-sail — 
Halliards . . . . 

Inner halliards 
Span for outer halliard . . 

Lower studding-sail — 
Sheets .... 

Tack 

Tripping-line . . 

Strapping and tailing . . 
Swinging-boom guys . 



Digitized by Google 



SIZE OF THE RIGGING, ETC., FOR SHIFS. 125 




Digitized by Google 



TABLE SHOWING THE SIZE OF STANDING AND 2 HNNING DIGGING OF MERCHANT SHIPS. 



126 TREATISE ON MASTING AND RIGGING. 







•wntanjj 


ci ci ci ci ci 


: «*• ci ; :<m : 




co > ; 


§ 


•T 


•«aj ui aiig 


N • t- N 


- 0-00 • . o • 




: : : : 


i 

o 

to 


| 

P3 


*UOJ idlJDSOQ 


COE-HOOSE-i 


• GQ *CQOQ • *C C ’• 




T 

T 


=3 


•Baqatij ui 
odojf jo azig 


Cl Cl Cl Cl 


• HN • HN 

• Cl Cl Cl r-i • Cl Cl Cl 




•W -Ti-H 
CIVH Cl rH 


« 




*iaquraj£ 


Cl Cl Cl Cl Cl 


;!• ; ; w ; 




oo : 


I 

8 

0 
« 

1 
« 




■®u j at azig 


I* -Cf. « 


• o • o o • - to • 




: : : : 


| 

P 


•uopdiaosaci 


soe-uksoe-i 


•CQ *CQ SQ * -GO ’ 






■saqaai ai 
ado a jo azig 


~H -*4 -e< 
Cl Cl Cl Cl 


• • -W 

•ClClClr-1 • Cl Cl Cl 




-+♦ 

CO rH CO rH 




4 

m 


uaqtnutf 


Cl Cl Cl Cl Cl 


; ; -r ci ci ci i ci ; 




co > ; 


i 

s 

o 

o 

9 

o* 


•sai a| azjs 


CO • CO CO 


• o • © © t- t- • © . 

• rH • rH • • 




: : : : 


a 

« 


•aopduaaaQ 


ccE-itnaoB 


it n itncoPtn ito ■ 




ei :h : 


S 

« 


•saipuj ur 
ado>{ jo axis 


HN 

Cl Cl Cl Cl 


• CO CO CO rH* Cl cT CO Cl 




-tH HP» 
CO rH CO rH 






uaqamjj 


Cl Cl Cl Cl Cl 


. ^ Cl Cl Cl * Cl 




00 > ; 


a 

2 


k 

£ 


’suj n] azig 


co • a cs 


■ rH • to • 

•H -H • • 




• •<© • 


9 

c 

V« 

o 

a. 


3 


-uoijduataa 


COE-iOOtnE-l 


icn -ntnCttn ice i 




.H . 
64 : Q * 


CO 


•saqouj m 
ado a jo axis 


HNHW 

Cl Cl CO 00 


• -VIHN -*« 

• CO CO CO rH Cl Cl 00 Cl 




-*1 

CO rH CO rH 


! 




•iaqinnji 


Cl Cl Cl Cl Cl 


> > ci n ci : ci ; 




CO • • 


3 


•«ni ui axis 


O • Cl Cl 


• rH -HONN •« • 




• • to , 


§ 

o 

■f 


« 

o 

s 


•UOndUDMQ 


OCtHOQOOE-l 


•’oo iocooCtn ico i 




w 

" : 


CO 


*«aqaai ui 
adoH jo az]g 


CO coco CO 


• CO CO 00* Cl Cl CO OO Cl 




HH-W 
CO »-t ^ Cl 


1 




uaqraax 


Cl Cl Cl Cl Cl 


: h* ; Ht< ci ci ci ; ci i 




co > ; 


*8 

J3 


'BUI **i a*TS 


O-OOl 


• rH . rH CD • © • 




• • «o • 


8 

'o 

o, 


O 

° 

« 


'uo^ Juana q 


coE-ioQtnE-i 


iso icosnCoo ioo i 




H ■« : 
H - Q 


-a 

CO 


*«aqoni tn 
adoH jo azig 


CO CO CO CO 


. -r* 

• CO 50 CO Cl Cl CO CO Cl 




-w 

Hf ci Hf ci 


6 

£ 

g 

s 

h 

0 

1 

5?; 


Fore akd Main-Top-saii.- 
Yards — continued. 

Bunt-lines and strapping . 

Span 

Bow-lines and strapping . 

Reef-tackles and strapping 
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Sheets (all chain) 
Studding-sail halliards . . 
Sheets .... 

Tacks 

Downhaul 
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Mizen-Mast. 

Shrouds 

Laniards for shrouds . 
Burton -pendants . • . 

Falls and strapping . 

Ratlines 

Stay ..... 

Seizings ....■! 
Laniards .... 

Cboss-jaor-Y ard. 

Slings (chain for all vessels) 
Trusses (iron) . . . . 

Foot-ropes .... 

Stirrups 

Lifts 

Braces and strapping . . 

Mizen--Top-Mast. 

Slirotids .... 
| Laniards for shr»uds . . 

1 
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Mtzen -Toro ai.lant- Yard. 

.Tackstays (iron) . . . 

Foot-ropes .... 
Parral-lashing . . . 

Lifts 

Halliards and strapping . 

Sheets 

Clue-lines .... 
Bow-lines and strapping . 

Bridles .... 

Parings .... 

Strapping, quarter-blocks . 

MtZEK-ROTAL-YAIlD. 

Jackstays (iron) . . . 

Foot ropes .... 
Braces and strapping . . 

Parral-lashing 

Lifts 

Halliards . 

Sheets 

Clue-lines and strapping . 
Eatings, marline . 

1 

1 
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A TABLE SHOWING THE COMPARATIVE SIZES, WEIGHT, AND 
STRENGTH BETWEEN NEW ALL AND CO.’S PATENT WIRE 
ROPES AND HEMP ROPES FOR STANDING RIGGING. 



Hemp Rope. 


Wire Rope of Equivalent Strength. 


pTrcumfbrence. 


lb. Weight 
per fathom. 


Circumference. 


lb. Weight 
per fathom. 


Breaking 

Strain. 


Working 

Load. 


21 




i 


i 


2 tons. 


6 cwt. 






u 


14 


3 


9 


SI 




n 


2 


4 ,, 


12 „ 






u 


24 


5 „ 


IS „ 


44 


5 


ii 


3 


6 „ 


18 „ 






2 


84 


7 


21 „ 


54 


7 


H 


4 


8 „ 


24 „ 






21 


44 


9 .. 


27 „ 


6 


9 


2g 


5 


10 „ 


30 „ 






24 


E4 


11 .. 


33 „ 


Ci 


10 


23 


6 


12 


36 „ 






21 


64 


13 „ 


39 „ 


7 


12 


24 


7 


14 


42 „ 






3 


74 


15 „ 


45 


' 71 


14 


34 


8 


16 „ 


43 „ 






31 


84 


17 „ 


51 „ 


8 


16 


34 


9 


18 „ 


54 „ 






34 


94 


19 


57 „ 


84 


18 


34 


10 


20 


60 






31 


11 


22 „ 


66 j 


94 


22 


31 


12 


24 „ 


72 „ 






34 


13 


26 „ 


78 „ 


10 


26 


4 


14 


28 „ 


84 „ 















A TABLE SHOWING THE COMPARATIVE STRENGTH BETWEEN 
IRON CHAINS AND HEMP ROPES. 



Site of the 
Chains. 


Weight In lb. 
per fathom. 


Proof Strain 
in tons. 


Site of Rope. 


Weight of 
Rope in 
lb. per fathom. 


A 


6 


i 


24 


14 


i 


84 


14 


31 


24 


t T5 - 


11 


24 


4 


33 


i i 


14 


34 


43 


5 


j' t 


18 


44 


64 


7 


24 


51 


61 


84 


1 U 


28 


04 


7 


KM 


f 


32 , 


73 


74 


12 1 


i 41 


36 


91 


81 


15 


l 7 

V 


44 




9 


174 


» 


50 


124 


94 


194 


! 1 


56 


14 


10 


22 



Not*.— O ne-eighth of an inch of iron In diameter is more than equal to an inch 
of hemp rope in circumference. 
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A TABLE SHOWING THE STRENGTH OF SHORT ROUND- 
LINKED BOBSTAY, BOWSPRIT-SHROUD OR CRANE-CHAIN, 
WITHOUT STUDS, SUCH AS IS USED FOR RIGGING, ETC. 



Size. 


Weight of 100 
fathoms in lb. 


Breaking Strain in tous. 


Mean. 


Required Teat 
of Strength. 


Maximum. 


Minimum. 


if 


15,509 


75- 


os- 


73- 


81 -6 


if 


. . 


64- 


5S'2 


62 3 


27- 


Iff 




59‘ 


53-8 


57 4 


24 7 


If 




54'2 


49'0 


52 8 


22 0 


1A 




477 


45 5 


48'4 


20 6 


li 




45 3 


41-7 


44T 


18'8 


l-A 




41'2 


38' 


40 T 


17- 


4 


74S1 


873 


345 


36 3 


153 






33-6 


SI -2 


327 


13 6 


l 


6490 


SOI 


28-1 


293 


12- 


15 


5000 


26-8 


252 


261 


105 




4500 


23-7 


22-5 


23 T 


9 1 


« 


4000 


20 9 


20- 


204 


79 




3449 


178 


10 6 


173 


0'8 


U 


2900 


14-9 


13-5 


146 


56 


l 


253S 


12-3 


108 


12- 


4 0 


-fs 


2001 


10- 


8 7 


97 


3'8 




1583 


79 


6'9 


7-7 


8- 


T* 


1060 


6- 


52 


5-9 


23 


1 


827 


4 4 


88 


4-3 


10 


* 


581 


3- 


2-7 


3- 


IT 


V 


392 


1-9 


1-7 


19 


•75 


1% 


• • • • 


IT 


•97 


1- 


•42 












J 



A TABLE SHOWING THE WEIGHT OF CHAIN CABLE. 



150 Fathoms of 


21 inch . 


. Weighs 




150 


IP 


2* • • 


• »» 




150 


»» 


2 „ . 


• PI 




150 


• > 


iR >* * 






150 


11 


is • • 


• »» 




150 


»» 


U „ • • 


• »» 




150 


18 


• • 


• »> 




150 


»» 


18 . . 


• f > 




150 


»» 


13 » • • 


• »> 




150 


»» 


U „ • • 






150 


»* 


14 „ • • 


• »» 





45,249 pounds. 
37,400 „ 

37,372 
84,125 „ 

82,225 
27,192 „ 

25,350 „ 

23,934 „ 

17,204 „ 

14,884 „ 

11,921 „ 



Digitized by Google 




14& 



TREATISE ON MASTING AND RIGGING 



CORDAGE TABLE,* SHOWING THE WEIGHT OF ONE FATHOM 
OF ROPE, FROM 1 INCH TO 24 INCHES INCLUSIVE, PLAIN 
LAID THREE-STRAND, SUCH AS USED FOR RUNNING 
RIGGING, ETC. 



Size of Rope 
in inches. 


| 

Weight per i 
fathom. 


Site of Rope 
in inches. 


Weight per 
fathom. 


Size of Rope 
in inches. 


Weignt per 
fathom. 




lb. 


or. ‘ 




lb. 


oz. 




lb. or. 


i 


0 


3} 


01 


9 


0 


114 


30 0 


H 


0 


53 


64 


0 


113 


113 


31 14 


14 


0 


81 


0| 


10 


8 


12 


33 3 


U 


0 


111 


7 


11 


4i 


121 


34 94 


2 


0 


143 


n 


12 


2 


124 


36 0 


21 


1 


2* 


74 


IS 


03 


123 


37 8 


24 


1 


7 


7* 


13 


133 


13 


38 15 


23 


1 


US 


8 


14 


124 


131 


40 81 


3 


2 


H 


81 


15 


1H 


13* 


42 0 


31 


2 


7 


84 


16 


104 


133 


43 91 


34 


2 


131 


8i 


17 


104 


14 


45 4| 


3* 


S 


21 


9 


18 


103 


15 


52 04 


4 


3 


11 


Si 


19 


ill 


16 


59 5 


41 


4 


H 


94 


20 


133 


17 


66 10 


44 


4 


E&a 


9J 


21 


MS 


18 


74 10 


41 


5 


31 


10 


23 


14 


19 


83 2 


5 


5 


121 


101 


24 


34 


20 


92 11 


51 


0 


54 




25 


7 


21 


102 1 


54 


7 


■ H 


103 


26 


113 


22 


112 0 


5* 


7 


9S 


11 


27 


144 


23 


122 3 


6 


8 


43 


111 


29 


H 


24 


134 0 



* Rule to find the Weight of any tiud Rope. — A rope of 1 inch circumference 
requires 4S6 fathoms to make one hundred weight. The superficial part of al 
circles being in proportion to the square of their diameters, consequently the 
square of their circumference. Therefore a rope of 1 inch in circumferenco, whose 
square is one, lias 480 fathoms to a cwt. ; and, therefore, 480 being divided by the 
square of the circumference of any rope, the quotient will give the number of 
fathoms. For instance — 

9 x 9 = 81) 480 (6 the number of fathoms in a cwt. 

408 



Rule to find the Weight of 120 fathom of any tiled Cable. — Multiply the circum- 
ference by the circumference and divide the product by 4, and the quotient will 
be the number of cwt. in 120 fathoms. 
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A TABLE OF THE WEIGHT OF TARRED CORDAGE, 



Hawser* of 130 fathoms. 


Hawsers of 120 fathoms. 


Size. 


Weight per 130 fms. 
each. 


Size. 


Weight per 120 fms. 
each. 


Inches. 


cwt. 


qr. 


lb. 


Inches. 


cwt. 


qr. 


lh. 


»i 


13 


1 


ii 


94 


22 


2 


9 


0 


11 


i 


13 


9 


20 


1 


17 


Si 


9 


8 


2 


84 


18 


0 


20 


5 


7 


3 


19 


8 


16 


0 


0 


44 


6 


1 


22 


74 


13 


3 


16 


4 


6 


0 


14 


7 


12 


0 


18 


3i 


3 


3 


7 


64 


10 


1 


19 


3 


2 


3 


20 


6 


9 


0 


12 


2i 


2 


0 


5 


54 


7 


3 


7 


2 


1 


1 


0 


5 


6 


a 


1 


H 


0 


3 


13 


44 


5 


0 


23 


1 


0 


1 


20 


4 


4 


0 


18 


i 


0 


1 


4 


34 


3 


l 


22 










3 


2 


3 


11 






. . 


# 


24 


1 


3 


0 


•• 






* 


2 


1 


i 


4 



A TABLE SHOWING THE WEIGHT OF 100 FATHOMS OF 
CABLE-LAID ROPE, FROM 8 TO 24 INCHES. 

ALSO A OOMPARATIYE SIZE OF CHAIN. 



Size. 


Threads. 


Weight, 


Chain 

Kqual. 


Size. 


Threads. 


Weight. 


Chain i 
Equal.) 






cwt. 


qr. 


lb. 








cwt. 


qr. 


lb. 




2 


27 




3 


26 




134 


954 


35 


0 


7 


u 


24 


36 


i 


i 


8 




14 


1026 


37 


8 


24 


3 


54 


i 


3 


25 




144 


1098 


40 


1 


12 


n 


34 


72 


2 


2 


16 




15 


1170 


43 


0 


1 


4 


99 


3 


1 


6 


i 


154 


1251 


45 


3 


26 


ii ! 


44 


108 


3 


3 


24 


10 


1832 


48 


3 


24 


5 


135 


4 


3 


23 




164 


1413 


51 


8 


21 


• • i 


54 


162 


5 


8 


22 




17 


1503 


55 


1 


9 


15 i 


6 


1S9 


6 


3 


21 




174 


1503 


58 


2 


6 


64 


216 


7 


a 


21 




18 


1083 


61 


3 


13 


ii ' 


7 


252 


9 


i 


1 




184 


1782 


65 


2 


1 


“T 


288 


10 


2 


9 




19 


1881 


69 


0 


17 


ii 


8 


336 


12 


0 


20 


s 


194 


1980 


72 


3 


4 


84 


378 


13 


3 


15 




20 


2038 


76 


3 


1 




9 


423 


15 


8 


25 




204 


2187 


80 


1 


16 


. 


94 


468 


17 


0 


22 


s 


21 


2295 


84 


1 


14 


2 


10 


522 


19 


0 


21 


i 


214 


2403 


88 


1 


10 


, . 


I K * 


576 


21 


0 


19 


i 


22 


2520 


92 


a 


16 




11 


630 


23 


0 


18 




224 


2640 


97 


1 


3 


. . 


], i 


684 


25 


0 


15 


ii 


28 


2763 


101 


2 


8 


24 


12 


747 


27 


1 


23 


u 


234 


2880 


105 


3 


14 


! 124 


810 


29 


3 


3 


24 


3000 


110 


2 


I 


24 


t 13 

[ 


882 


32 


1 


19 
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TREATISE ON MASTING AND RIGGING 



A TABLE SHOWING THE STRENGTH OF PLAIN LAID ROPE 
OF THREE STRANDS. 



•Sire. 


No. of Yarns 
in a Rope. 


Weight of 100 
fathoms in lb. 


Breaking Strain in tons. 


Mean. 


Maximum. 


Minimum. 


12 


1173 


2940 


45'5 


So- 


40- 


114 


1077 


. . 


41'7 


82- 


367 


11 


987 


.. 


38 2 


29-3 


33 6 


104 


900 


. . 


34-9 


26-7 


30 '7 


10 


816 


2136 


31-7 


24 2 


27 9 


94 


738 


• • 


28'6 


21 -S 


25-2 


9 


660 


1712 


25-7 


19-6 


22-6 


84 


691 


• • 


23- 


175 


20-2 


S 


622 


1379 


20-4 


155 


18- 


74 


469 


.. 


18- 


13-6 


158 


7 


399 


.. 


15-8 


11-8 


13 8 


64 


345 


, . 


13-7 


102 


12- 


0 


294 


834 


11-75 


8-7 


103 


64 


249 


712 


9'8 


7 3 


8'7 | 


S 


204 


.« 


8 2 


6T 


72 j 


44 


168 


413 


6-7 


5' 


5 9 


4 


132 


• • 


53 


4- 


4-7 


34 


102 




4 1 


3 2 


3-7 


8 


75 


203 


SI 


2*4 


2-8 j 


2 i 


54 


• • 


2-2 


1-8 


2i ! 


2 


33 


. , 


1-5 


1-3 


14 | 


li 


27 


.. 


1-28 


ITS 


1-28 


14 


21 


• « 


•90 


•86 


•88 j 


U 


15 


.. 


•60 


•53 


•56 : 


l 


12 


. . 


•53 


•46 


•51 j 


s 


9 


.. 


•51 


•42 


•46 i 


4 


6 


•• 


•28 


•28 


•28 j 
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Now in Ike course of Publication, 



GREEK AND LATIN CLASSICS. 



PRICE ONE SHILLING PER VOLUME, 

Except In Some Inetaneee, end those are at I*. 6 d. or Si. each 
yery kkatly printed oh good paper, 

A SERIES OF VOLUMES 

CONTAINING TUB 

PRINCIPAL GREEK AND LATIN AUTHORS, 

ACCOMPANIED BY 

EXPLANATORY NOTES IN ENGLISH, PRINCIPALLY SELECTED FROM 
THE BEST AND MOST RECENT GERMAN COMMENTATORS, 

AND COMPRISING 

Ail those Works that are essential for the Scholar and the Pupil, and 
applicable for use at the Universities of Oxford, Cambridge, Edinburgh, 
Glasgow, Aberdeen, and Dublin, — the Colleges at Belfast, Cork. Galway, 
Winchester, and Eton, and the great Schools at Harrow, Rugby, Ac.,— 
also for Private Tuition and Instruction, and for the Library. 

Yols. 1. 2, 3, 4, 5, 6, 7, 8, 9, 16, 17 of the Latin Series have appeared. 
Of the Greek Series, vols. 1, 2, 3, 4, 5, 6, 9, 18, 41 also have been 
published, aud will be regularly continued. 



LATIN SERIES. 

1. A New LATIN DELECTUS, or Introductory Classical Reader, consisting of 
Extracts from tho beat Authors, systematically arranged ; accompanied by 
Grammatical and Explanatory Notes and Copious Vocabularies. 

i. CJISAR'S COMMENTARIES ON THE GALLIC WAR: with Grammatical 
ami Explanatory Notes in English, and a complete Geographical Index. 

a . CORNELIUS NEPOS ; with English Notes, Ac. 

4. VIRGIL. The Oeoroics, Btjcoucs, and doubtful Works; with English Notes, 
chiefly from the Gorman. 

®. VIRGIL’S ABNEID (on the same plan as the preceding). _ 

a . HORACE. Odes and Epodes ; with English Notes, ah Analysis of each Oda, 
. and a full explanation of the metres. 

7. HORACE. Satires and Epistles, with English Notes, to. 

8. SALLUST. Conspiracy of Catiline, and Juourthinn War. 

9. TERENCE. Andria and Heautontimorumenos. 

10. TERENCE. Pbormio, Adelphi, and Hecyra. 

It. CICERO. Orations: against Catiline, for Sulla, for arc.tias, and for 
the Manilla n Law. 
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GREEK AND LATIN CLASSICS. 



12. CICERO. First and Second Philippics ; Orations for Milo, fob Marcillub, 

AND FOR LlOAUlUS. 

IS. CICERO. De Officiis. 

14. CICERO. De Amicitia, de Senectute, and Bp.utus. 

15. JUVENAL AND PERSIUS. 

16. LIVY. Books I. to V., in 2 parts. 

17. LIVY. Books XXI. and XXII. 

18. TACITUS. Agricola ; Germania ; and Annals, Book I. 

19. SELECTIONS FROM TIBULLUS, OVID, PROPERTIUS, AND LUCRETIUS. 

20. SELECTIONS FROM SUETONIUS, AND THE LATER LATIN WRITERS. 



GREEK 

1. INTRODUCTORY GREEK 

READER. On the same plan as 
the Latin Reader. 

2. XENOPHON. Anabasis, I., II., III. 
8. XENOPHON. Anabasis, IV., V, 

VI. , VII. 

4. LUCIAN. Select Dialogues. 

5. HOMER. Iliad, I. to VI. 

6. HOMER. Iliad, VII. to XII. 

7. HOMER. Iliad, XIII. to XVIIL 

8. HOMER. Iliad, XIX. to XXIV. 

9. HOMER. Odyssey, I. to VI. 

10. HOMER. Odyssey, VII. to XII. 

11. HOMER. Odyssey, XIII. to X VIII. 

12. HOMER. Odyssey, XIX. to XXIV.; 

and Hymns. 

13. PLATO. Apology, Cano, and 

Phjedo. 

14. HERODOTUS, I., II. 

15. HERODOTUS, III., IV. 

16. HERODOTUS, V., VI., and part of 

VII. 

17. HERODOTUS. Remainder of VII., 

VIII. , and IX. 

IS. SOPHOCLES. CEdipus Ret. 

19. SOPHOCLES. (Edipus Colon ros. 

20. SOPHOCLES. Antigone. 

21. SOPHOCLES. Ajax. 

22. SOPHOCLES. Philo cteteb. 



SERIES. 

23. EURIPIDES. Hecuba. 

24. EURIPIDES. Medea. 

25. EURIPIDES. Hippolytus. 

26. EURJPIDES. Ai.cf.3tis. 

27. EURIPIDES. Orestes. 

28. EURIPIDES. Extracts from the 

Remaining Plays. 

29. SOPHOCLES. Extracts from the 

Remaining Plays. 

30. jESCHYLUS. Prometheus Vinctus. 

81. iESCHYLUS. Perils. 

82. JSSCHYLUS. Septem contra The- 

bas. 

33. 2ESCHYLUS. ChoSphorm. 

34. iESCHYLUS. Eumenides. 

35. 2ESCHYLUS. Agamemnon. 

36. 2ESCHYLUS. Supplices. 

37. PLUTARCH. Select Lives 

38. ARISTOPHANES. Clouds. 

39. ARISTOPHANES. Frogs. 

40. ARISTOPHANES. Selections from 

the Remaining Comedies. 

41. THUCYDIDES, I. 

42. THUCYDIDES, II. 

43. THEOCRITUS. Select Idyli. 

44. PINDAR. 

45. ISOCRATES. 

48. HESIOD. 
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In one Volume large 8vo., with 13 Platen, Price One. Guinea, 
in half-morocco binding, 
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MATHEMATICS 

FOR 

PRACTICAL MEN: 



BEING 

A COMMON-PLACE BOOK 

OF 



PURE AND MIXED MATHEMATICS, 



DESIGNED CHIEFLY FOR THE USE OF 

CIVIL ENGINEERS, ARCHITECTS, AND SURVEYORS. 



BY OLINTIIUS GREGORY, LL.D., F.R.A.S 



THIRD EDITION, REVISED AND ENLARGED. 

DY HENRY LAW, 
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MATHEMATICS FOR PRACTICAL ME* 



CONTENTS. 



PART I.— PURE 

CHAPTER I. — Arithmetic. 

SECT. 

1. Definitions and Notation. 

2. Addition of Whole Numbers. 

S. Subtraction of Whole Numbers. 

4. Multiplication of Whole Numbers. 

5 . Division of Whole Numbers. — Proof of 

the first Four Rules of Arithmetic. 

0. "ulgar Fractions. — Reduction of Vul- 

gar Fractions. — Addition and Sub- 
traction of Vulgar Fractions. — Mul- 
tiplication and Division of Vulgar 
Fractions. 

7. Decimal Fractions. — Reduction of 

Decimals. — Addition and Subtrac- 
tion of Decimals. — Multiplication 
and Division of Decimals. 

8. Complex Fractions used in the Arts 

and Commerce. — Reduction. — Addi- 
tion. — Subtraction and Multiplica- 
tion. — Division. — Duodecimals. 

9. Powers and Roots. — Evolution. 

10. Proportion. — Rule of Three. — Deter- 

mination of Ratios. 

11. Logarithmic Arithmetic. — Use of the 

Tables. — Multiplication and Division 
by Logarithms. — Proportion, or the 
Ride of Three, by Logarithms. — 
Evolution and Involution by Log- 
arithms. 

12. Properties of Numbers. 

CHAPTER II. — Algebra. 

1. Definitions and Notation. 

2. Addition and Subtraction. 

3. Multiplication. 

4. Division. 

5. Involution. 

6. Evolution. 

7. Surds. — Reduction. — Addition, Sub- 
„ traction, and Multiplication. — Di- 
vision, Involution, and Evolution. 

8. Simple Equations. — Extermination. — 

Solution ~f General Problems. 



MATHEMATICS. 

Sect. 

9. Quadratic Equations. 

10. Equations in General. 

11. Progression. — Arithmetical Progros 

sion. — Geometrical Progression. 

12. Fractional and Ntgat' te Exponents. 

13. Logarithms. 

14. Computation of Formulae. 

CHAPTER III.— Geometry- 

1. Definitions. 

2. Of Angles, nnd Right Lines, and their 

Rectangles. 

3. Of Triangles. 

4. Of Quadrilaterals and Polygons. 

6. Of the Circle, and Inscribed and Cir- 
cumscribed Figures. 

6. Of Planes and Solids. 

7. Practical Geometry. 

CHAPTER IV. — Mensuration. 

1. Weights and Measures. — 1. Measur-s 

of Length. — 2. Measures of Surface. 
— 3. Measures of Solidity nnd Ca- 
pacity. — 4. Measures of Weight — 

5. Angular Measure. — 6. Measure of 
Time. — Comparison of English and 
French Weights and Measures. 

2. Mensuration of Superficies. 

3. Mensuration of Solids. 

CHAPTER V. — Trigonometry. 

1. Definitions and Trigonometrical For- 

mulae. 

2. Trigonometrical Tables. 

3. General Propositions. 

4. Solution of the Cases of Plane Trian- 

gles. — Right-angled Plane Triangles. 

5. On the application of Trigonometry 

to Measuring Heights and Distances. 
— Determination of Heights and 
Distances by Approximate Mechani 
cal Methods. 
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CHAPTER VI. — Conic Sections. | 
Sect. 

1. Definitions. 

2. Properties of the Ellipse. — Problems 

relating to the Ellipse. 

3. Properties of the Hyperbola. — Pro- 

blems relating to the Hyperbola. 

4 . Properties of the Parabola. — Problems 

relating to the Parabola. 



CHAPTER VII. — PnopEKiiaa oi 
Curves. 

S»c-r. 

1. Definitions. 

2. The Conchoid. 

3. The Cissoid. 

4. The Cycloid and Epicycloid. 

5. The Quadratrix. 

6. The Catenary. — Tables of Relation 

of Catenarian Curves. 



PART II.— MIXED MATHEMATICS. 



CHAPTER I. — Mechanics in General. 

CHAPTER II.— Statics. 

1. Statical Equilibrium. 

2. Center of Gravity. 

3. General application of the Principles 

of Statics to the Equilibrium of 
Structures. — Equilibrium of Piers 
or Abutments. — Pressure of Earth 
against Walls. — Thickness of Walls. 
— Equilibrium of Polygons. — Sta- 
bility of Arches. — Equilibrium of 
Suspension Bridges. 

CHAPTER III.— Dynamics. 

1. General Definitions. 

2. On the General Laws of Uniform and 

Variable Motion. — Motion uniformly 
Accelerated. — Motion of Bodies un- 
der the Action of Gravity Motion 

over a fixed Pulley. — Motion on 
Inclined Planes. 

3. Motions about a fixed Center, or Axis. 

— Centers of Oscillation and Per- 
cussion. — Simple and Compound 
Pendulums. — Center of Gyration, 
and the Principles of Rotation. — 
Central Forces. — Inquiries connected 
■with Rotation and Central Forces. 

4 . Percussion or Collision of Bodies in 

Motion. 

5. On the Mechanical Powers. — Levers. 

— Wheel and Axle. — Pulley. — In- 
clined Plane. — Wedge and Screw. 



CHAPTER IV. — Hydrostatics. 

1. General Definitions. 

2. Pressure and Equilibrium of Kon- 

elastic Fluids. 

3. Floating Bodies. 

4. Specific Gravities. 

5. On Capillary Attraction. 

CHAPTER V. — Hydrodynamics. 

1. Motion and Effluence of Liquids. 

2. Motion of Water in Conduit Pipes 

and Open Canals, over Weirs, Ac. — 
Velocities of Ilivers. 

3. Contrivances to Measure the Velocity 

of Running Waters. 

CHAPTER VI. — Pneumatics. 

1. Weight and Equilibrium of Air and 

Elastic Fluids. 

2. Machines for Raising Water by the 

Pressure of the Atmosphere. 

3. Foace of the Wind. 

CHAPTER VII. — Mechanical Agents. 

1. Water as a Mechanical Agent. 

2. Air as a Mechanical Agent. — Cou- 

lomb's Experiments. 

3. M-echanical Agents depending upon 

Heat. The Steam Engine. — Table 
of Pressure and Temperature of 
Steam. — General Description of the 
Mode of Action of the Steam Bcgine. 
— Theory of the Steam Engine. — 
Description of the various kinds of 
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Engines, and the Formulae for calcu- 
lating their Power. — Practical appli- 
cation of the foregoing Formulae. 

4. Animal Strength as aMechanicalAgent. 

CHAPTER VIII.— Sthesoth op 
Materials. 

1. Results of Experiments, and Principles 

upon which they should be practically 
applied. 

2. Strength of Materials to Resist Tensile 

and Crushing Strains. — Strength of 
Columns. 



Sfct. 

3. Elasticity and Elongation of Bodies 

subjected to a Crushing or Tensile 
Strain. 

4. On the Strength of Materials subjecte 

to a Transverse Strain. — Longi 
tudinal form of Beam of uniform 
Strength. — Transverse Strength of 
other Materials than Cast Iron. — 
The Strength of Beams according to 
the manner in which the Load is 
distributed. 

5. Elasticity of Bodies subjected to it 

Transverse Strain. 

6. Strength of Materials to resist Torsion. 



APPENDIX 

f. Table of Logarithmic Differences. 

II. Table of Logarithms of Numbers, from 1 to 100. 

III. Table of Logarithms of Numbers, from 100 to 10,000. 

IV. Table of Logarithmic Sines, Tangents, Secants, Ac. 

V. Table of Useful Factors, extending to several places of Decimals. 

VI. Table of various Useful Numbers, with their Logarithms. 

VII. A Table of the Diameters, Areas, and Circumferences of Circles and also the 

sides of Equal Squares. 

VIII. Table of the Relations of the Arc, Abscissa, Ordinate and Subnormal, in tLe 
Catenary. 

IV. Tables of the Lengths and Vibrations of Pendulums. 

X. Table of Specific Gravities. 

XI. Table of Weight of Materials frequently employed in Construction. 

XII. Principles of Chronometers. 

XIII. Select Mechanical Expedients. 

XIV. Observations on the Effect of Old London Bridge on the Tides, Ae 

XV. Professor Parish on Isoraetrical Perspective. 



In 18mo., in boarfls, comprising 390 pages, price 5r. 

. A SYNOPSIS OF PRACTICAL PHILOSOPHY, 

alphabetically arranged, containing a great variety of Theorems, Formate, 
and Tables, from the most accurate and recent authorities in varions branches 
of Mathematics and Natural Philosophy: with Tables of Logarithms. 

By the Rev. JOHN CARR, M.A., late Fellow of Trinity College, Cambridge. 
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In deiny 12mo, w ith Woodcuts, cloih, price 2a. 
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RUDIMENTARY.— 25, 26.— MASONRY AND 
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In demy 12mo, with Woodcuts, cloth, price Is. 6d. 
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In demy 12mo, with Woodcuts, cloth, price Is. 
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In demy 12mo, cloth, price Is. 

]) UDIMENTARY. — 101. — DIFFERENTIAL 

xv CALCULUS, by Mr. WOOLllOUSE, F.R.A.S. 

John Weale, 69, High llolborn, London, W.C. 
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^|K. WEALE’S RU DIMENT Alt Y SERIES. 



In demy 1*2 mo, cloth, price Is. fid. 

P U DIMENT ARY. — 1 01 *. — WEIGHTS AND 

TV MEASURES OF ALL NATIONS : Weights, Coins, and the 
various Divisions of Time, with the principles which determine 
Kates of Exchang e, by Mr. WO OHIO USE. E.R AS. 

In deny 12mo, in cloth, price Is. 

PUDIMENTARY. — 102.— INTEGRAL CAL- 

R CULL'S, hv H.COX, M.A. 

In demy 12mo, in cloth, price Is. 

T> UDIMENTARY. — 103.— INTEGRAL CAL- 

-At CULUS, Examples of, by P rof. J A M E8 H ANN. 

In demy 12mo, cloth, price Is. 

TIUDIMENTARY.— 104. — DIFFERENTIAL 

AX CALCULUS. Examples of, by J. H ADDON, M.A. 

In demv 12ino, with Woodcuts, cloth, price Is. fid. 

PUDIMENTARY. — 105.— ALGEBRA, GEO- 
TV METRY, AND TRIGONOMETRY, Mntsmonical Lessons, 
by the R-t. T. PENYNGTON KIRKMAN, M.A. 

In demy 12mo, with Woodcuts, cloth, price 1«. fid. 

PUDIMENTARY.- 106— SHIPS’ ANCHORS 

TV for ALL SERVICES, by Mr. GEORGE COTSELL. N A. 
In demy 12mo, with Woodcuts, pri«*** 2s. Gd. 

PUDIMENTARY. — 107. — METROPOLITAN 

TV BUILDINGS ACT in present operation, with Notes, and tha 
Act dated August 28th, 1860, for better supplying of Gas to the 
Metropolis. 

In demv 12mo, cloth, price Is. fid. 

p UDIMENTARY. — 108. — M ETROPOLITAN 

TV LOCAL MANAGEMENT ACTS. All the Acts. 



In demv 12mo, cloth, price Is. fid. 

— LIMITED LIA- 

PARTNER8HIP ACTS. 



PUDIMENTARY, — ’ 109! 

TV BIL1TY AND PARTNI 



In demy 12mo, cloth, price Is. 

PUDIMENTARY.— 110.— SIX RECENT LE- 

-** GI3LAT1VE ENACTMENTS, for Contractors, Merchants, 

and Tradesmen. 

In demy 12mo, cloth, price Is. 

UDIMENTARY. — 111. — NUISANCES RE- 

TV MOVAL AND DISEASE PREVENTION ACT. 



In demy 12mo, cloth, price Is fid. 

PUDIMENTARY.— 112.— DOMESTIC MEDI- 

TV CINE, PRESER V I NG HEALTH, by M, RA8PAIL. 

In demv 12mo, cloth, price la. fid. 

PUDIMENTARY. — 113. — USE OF FIELD 

IV ARTILLERY ON SERVICE, by Lieut.-Col. HAMILTON 

MAXWELL . It. A. 

In demy I2mo, with Woodcuts, cl Oh, price Is fid. 

T> UDIMENTARY.— 114.— ON MACHINERY : 

Rudimentary and Elementary Principles of the Construction 
and on the Working of Machinery, by C. I). ABEL, C.E. 

In royal 4to, cloth, price 7s. fid. 

PUDIMENTARY.— 115.— ATLAS OF PLATES 

TV OF SEVERAL KINDS OF MACHINES, 17 very valuable 
Illustrative plates. 

John Weale, 59, High Holborn, London, W.C. 
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tyJE. WEALE’S RUDIMENTARY SERIES. 



In demy 12mo. with Woodcuts, cloth, price Is. 6d. 

PUDIMEN'L’ARY. — 116. — TREATISE ON 

* V ACOUSTICS: The Distribution of Sound, by T. ROGER 
SMITH, Arrhitect. 



In demv limn, with Woo louts, cloth, price 2s. 6d. 

R UDIM ENTARY.— 1 17.— S U BTERRANEOUS 

IV SUHVEYING. HANGING THE LINE WITHOUT THE 
MAGNET. By THOMAS FENWICK, Coal Viewer. With Im- 
provements and Modern Additions by T. BAKER, C.E. 



In demy 12mo, with Plates and Woodcuts, cloth, price 3s. 

RUDIMENTARY.— 113, 119.— ON THE CIVIL 

J-fc ENGINEERING OF NORTH AMERICA, by D. STEVEN- 
SON, C.E. 2 vols. id 1. 



In d'-mv 12mo. with Woodcuts, cloth, price 3s. 

■RUDIMENTARY. — 120. — ON HYDRAULIC 

TV ENGINEERING, by G.K. BURNELL, C.E. 2vols.ini. 



In demv 12mo. with 2 Engraved Plates, cloth, price Is. 6d. 

RUDIMENTARY. — 121. — TREATISE ON 

TV RIVERS AND TORRENTS, from the Italian of PAUL 
FRISI. 



In demy 12mo, hv PAUL FRISI, in cloth, price Is. 

RUDIMENTARY.— 122.— ON RIVERS THAT 

IV CARRY SAND AND MUD, and an ESSAY ON NAVI- 
GABLE CANALS. 121 and 122 bound together, 2s. 6d. 



In demv 12(1)0, with VVoodcntS* cloth, price Ik. 6d. 

R UDIM ENT ARY. — 123. — ON CARPENTRY 

TV AND JOINERY, founded on Dr. Rob son’s Work. 



In demy 4to, cloth, price 4s. Gd. 

RUDIMENTARY.— 123*.— ATLAS of PLATES 

TV („ detail to the CARPENTRY AND JOINERY. 123 and 
J 23* bound together in cloth in 1 vol. 



In demy 12mo, with Woodcuts, clo»h, price Is. 6d. 

RUDIMENTARY.— 124. — ON ROOFS FOR 

TV PUBLIC AND PRIVATE BUILDINGS, founded on Dr. 
Robison’s Work. 



In tty i 4to, cloth, price 4s. Gt. 

R UDIMENTARY.— 12 1*.— RECENTLY CON- 

TV STRUCTED IRON ROOFS, Atlas of plates. 



In demy 12m*, with Woodcuts, cloth, price 3a. 

RUDIMENTARY.— 125.— ON THE COMBUS- 

TV TION OF COAL AND THE PREVENT! iN OF SMOKE, 
Chemically and Practically Considered, by CHARLES WYE 
WILLIAMS. 



Tn tbmv 12mo, rl.uh. 125 and 120 together, price 3s, 

R UDIMENTARY. — 126. — II, LUSTRATIONS 

LV to WILLIAMS'S COMBUSTION OF COAL. P25 and 12G, 
2 vols. hound in 1. 



In demv 12mo, with Woodcuts, cloth, price Is. Gd. 

RUDIMENTARY. — 127. — PRACTICAL IN- 

IV STRUCriONS IN THE ART OF ARCHITECTURAL 
MODELLING. 

John Weale, 59, High llolhorn, London, W.C. 
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jyjK. WEALE’S RUDIMENTARY SERIES. 



Ia demv 12iao, with Engravings and Woodcuts. 

R U DIMENT A II Y. — 128. — THE TEN BOOKS 

TV OF M. VITRUVIUS ON CIVIL, MILITARY, AND 
NAVAL ARCHITECTURE, translated by JOSEPH GW1LT, 
Arch. 2 vols. iu 1. 



In demy 12mo, 128 and 1:9 together, cloth, price 5s. 

■RUDIMENTARY. — 129. — ILLUSTRATIVE 

TV PLATES TO VITRUVIUS’S TEN BOOKS, by the Author 
and JOSEPH GANDY, R.A. 



In demy lirao. cloth, price Is. 

"RUDIMENTARY. — 130. — INQUIRY INTO 

TV THE PRINCIPLES OF BEAUTY IN GRECIAN ARCHI- 
TECTURE, by the Right lion, the Earl of ABERDEEN, &c. Ac. 



In detny I2mo, cloth, price Is. 

T) UDIMENTARY. — 131. — THE MILLER’S, 

TV MERCHANTS, AND FARMER’S READY RECKONER, 
for ascertaining at Sight the Value of any quantity of Corn ; toge- 
ther with the approximate value of Millstones and Millwork. 



In deray 12mo« with Woodcuts, cloth, price 2s. 6d. 

■RUDIMENTARY.— 132.— TREATISE ON THE 

TV. ERECTION OF DWELLING HOUSES, WITH SPECI- 
FICATIONS, QUANTITIES OF THE VARIOUS MATERIALS, 
&c., by S. II. BROOKS, Architect. 27 Plates. 

RUDIMENTARY SERIES. — ONMIN E S, 

TV SMELTING WORKS, AND THE MANUFACTURE OF 
METALS, as follows. 

_ •_ ’ » 

Iii demy 12mo t with Woodcuts, cloth, price 2a. 

RUDIMENTARY. — Vol. 1. — TREATISE ON 

TV THE METALLURGY OF COPPER, by r. h. lamborn. 



In demy 12mo, to have Woodcuts, cloth. 

RUDIMENTARY. — Vol. 2.— TREATISE ON 

TV THE METALLURGY OF SILVER AND LEAD. 



In demy 12mo, to have Woodcuts, cloth. 

RUDIMENTARY AND ELEMENTARY.— 

TV Vol. 8.— TREATISE ON IRON METALLURGY up to the 
Manufacture of the latest processes. 

In demy I2mo, to have Woodcuts, cloth. 

RUDIMENTARY AND ELEMENTARY.— 

TV Vol. 4 — TREATISE ON GOLD MINING AND ASSAY- 
ING PLATINUM, IRIDIUM, &c. 

In demy 12mo, to have Woodcuts, cloth. 

RUDIMENTARY AND ELEMENTARY.— 

TV Vol. 5.— TREATISE ON THE MINING OF ZINC, TIN, 
NICKEL, COBALT, &c. 

In demy 12mo, to havo Woodcuts, cloth. 

RUDIMENTARY AND ELEMENTARY.— 

TV vol. 6.— TREATISE ON COAL MINING (Geology and 
Means of Discovering, die.) 

In demv 12mo, with Woodcuts, cloth, price Is. 6d. 

R UDIMENTARY. — Yol. 7. — ELECTRO-ME- 

TV TALLURGY.— Practically treated by ALEXANDER 
WATT, F.R.S.A. 

John Weale, 59, High Holboro, London, W.C. 

b 2 
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£TEW SERIES OF EDUCATIONAL WORKS. 



In demy 12mo, with Woodcuts, cloth, price 4s. 

ONSTLTUTIONAL HISTORY OF ENG- 

LAND. — 1, 2, 3, 4.- By W. D. HAMILTON, of the State P. O. 



In demy 12mo, with Woodcuts, cloth, price 2s. Gd. 

YjUTLINES OF THE HISTORY OF GREECE. 

V/ —6, 6.-By W. D. HAMILTON, 2 vols. 

In demy 12inn, with Map of Italy aud Woodcuts, cloth, price 2s. 6d 

OUTLINE OF THE HISTORY OF ROME — 

7, 8.— By W. D. HAMILTON, 2 vols. 



In demy 12mo, cloth, price 2s. 61. 

pITRONOLOGY OF CIVIL AND ECCLESI- 

w AHTK. AL HISTORY, LITERATURE, ART, AND CIVI- 
LISATION, from the earliest period to the present.— 9, 10. — 2 vols. 



In demy 12mo, cloth, price Is. 

GRAMMAR OF THE ENGLISH LANGUAGE. 

V* —11.— By HYDE CLARKE, D.C.L. 



Iii demy 12mo, cloth, price Is. 

XJANDBOOK OF COMPARATIVE PHILO- 

-k-l LOGY.— ll*.-By HYDE CLARKE, D.C.L. 



Iii demy stout 12mo, cloth, price 3s. 6d. 

TAICTIONARY OF THE ENGLISH LAN- 

J--' GUACE. — 12, 13.— A New Dictionary of the English Tongue 
as spoken and written, above 100,000 words, or 50,000 m >re than in 
any existing work, by HYDE CL AH EE, D.C.L., 3 vols. in 1. 



In demy 12mo, cloth, price Is. 

GRAMMAR OF THE GREEK LANGUAGE. 

d —14— By H.C. HAMILTON. 



In demy 12mo, cloth, price 2s. 

TAICTIONARY OF THE GREEK AND ENG- 

-1T LISH LANGUAGES.— 16, 1G.-By II. R. HAMILTON, 2 
vols. In 1. 



Jn demy 12mo, cloth, price 2s. 

TAICTIONARY OF THE ENGLISH AND 

JL/ GREEK LANGUAGES.— 17, 18— By II. It. HAMILTON, 2 
vols. in 1. 



In demy 12mo, cloth, price Is. 

pEAMMAR OF THE LATIN LANGUAGE. 

d — 19. — By the Rev. T. GOODWIN, A.B. 



In demy 12mo, cloth, price 2s. 

TAICTIONAEY OF THE LATIN AND ENG- 

-d LISH LANGUAGES.— 20, 2L-By the Rev. T. GOODWIN, 
B.A. Vol. I. 



In demy 12mo, cloth, price Is. Gd. 

THCTIONARY OF THE ENGLISH AND 

jj LATIN LANGUAGES.— 22, 23.— By the liev. T. GOOD- 
WIN, A.B. Vol. II. 



In demy 12mo, cloth, price ls< 

QEAMMAR OF THE FRENCH LANGUAGE. 

John Weale, 59, High Holhorn, London, W.C. 
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R. WE ALE’S EDUCATIONAL SERIES- 



In demy l‘2mo, clotli, price Is. 

D ictionary of the french and 

ENGLISH LANGUAGES.— 25. — By A. EL WES. Vol.I. 



In demy 12mo, cloth, price Is. 6(1. 

TAICTIONARY OF THE ENGLISH AND 

-* / FRENCH LAN JUAGES.— 26,-By A. ELWES. Vol II. 



In demy 12mo, cloth, price Is. 

fiRAMMAR OF THE ITALIAN LANGUAGE 

C* — 27.-By A. ELWES. 



In demy 12mo, cloth, price 2s. 

TklCTIONARY OF THE ITALIAN, ENG- 

JA LISII. AND FRENCH LANGUAGES. — 28, 29.— By A. 
ELWES. VoL I. 



In demv 12mo, cloth, price 2s. 

TYICTIONARY OF THE ENGLISH, ITALIAN, 

J- 7 AND FRENCH LANGUAGES— 30, 81.— By A. ELWES. 
Vol. II. 



In demy 12mo, cloth, price 2s. 

"HICTIONARY OF THE FRENCH, ITALIAN, 

D AND ENGLISH LANGUAGES. -82, 33.— By A. ELWES. 
Vol. III. 

In demy 12mo, cloth, price Is. 

n RAMMAR OF THE SPANISH LANGUAGE. 

Va —31.— By A. ELWES. 

In demy 12mo, cloth, prioe 4a. 

IMCTIONARY OF THE SPANISH AND 

-*A ENGLISH LANGUAGES. -85, 38, 37, 38.— By A. ELWES. 
4 vols. in 1. 



In demy 12mo, cloth, price Is. 

Q.RAMMAR OF THE GERMAN LANGUAGE. 



In dt-my 12mo, cloth, prico Is. 

pLASSICAL GERMAN READER. — 40. — From 

U* the best Authors. 



In demy 12mo, cloth, price Ss. 

IAICTION ARIES OF THE ENGLISH, GER- 

u M AN, AND FRENCH LANGUAGES.— 41, 42, 43.- By N. 
E. HAMILTON, 3 vols., separately, Is. each. 



In demy 12mo, cloth, price 7s. 

■niCTIONARY OF THE HEBREW AND 

JA ENGLISH LANGUAGES.— 44,45.— Containing the Biblical 
and Rabbinical words, 2 vols. (together with the Grammar, which 
may be had separately for Is.), by Dr. BKESSL AU, Hebrew Pro- 
fessor. . 



In demy I2mo, cloth, price 8s. 

TAICTIONARY OF THE ENGLISH AND 

-*A HEBREW LANGUAGES.-48.-Vol. III. to complete. 

In demy 12mo, cloth, price Is. 

JTRENCH AND ENGLISH PHRASE BOOK. 

John Wealc, 59, High Holbom, London, W.C. 
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^jR. WEALE’S CLASSICAL SERIES. 



Now in course of Publication, in demy l2mo, price Is. per Volume 
(except in some instances, and those are Is. 6d. or 2s. each), very 
neatly printed on good paper. Those priced are published. 

p REEK AND LATIN CLASSICS.— A Series of 

'J Volumes containing the principal Greek and Latin Authors, 
accompanied by Explanatory Notes in English, principally selected, 
from the best and most recent German Commentators, ar.d com- 
prising all those Works that are essential for the Scholar and the 
Pupil, and applicable for the Universities of Oxford, Cambridge, 
Edinburgh, Glasgow, Aberdeen, and Dublin— the Colleges at Belfast, 
Cork, Galway, Winchester, and Eton, and the great Schools at 
Harrow, liugby, Ac —also for Private Tuition and Instruction, and 
for the Library, as follows : 



LATIN SEKIES. 

In demy 12uio, boards, price Is. 

A NEW LATIN DELECTUS.— 1. — Extracts 

Ti from Classical Authors, with Vocabulaties and Explanatory 
Notes. 

In demy l'2mo, boards, price 2>'» 

fcESAR’S COMMENTARIES ON THE GAL- 

C* LIC WAR. — 2. — With Grammatical and Explanatory Notes 
in English, and a Geographical Index. 



In demy 12mo, boards, price Is. 

QORNELIUS NEPOS.— 3.— With English Notes, 



In demy 12tno, b<»ard.-», price h*. 

V IRGIL. — 4. — The Georgies, Lucolics, with English 

Notes. 



In demy 12mo, boards, price 2s. 

"UIRGIL’S iENEID. — 5. — (On the same pl^n as 

» the preceding). 



In demy 12mo f boards, price Is. 

TJ ORACE. — 6. — Odes and Epodcs ; with English 

Notes, and Analysis and Explanation of the Metres. 



Iu demy 12mo, hoards, price Is. 6<J. 

H ORACE. — 7. — Satires and Epistles, with English 

Notes, <fcc. 

In demy 12ino, boards, price Is. 6d. 

C ALLUST. — 8. — Conspiracy of Catiline, Jugur- 

^ thine War, with English Notes. 



In demy 12mo, boards, price Is. 6d. 

'TERENCE. — 9. — Andrea and Ileautontimorume- 

1 nos, with English Notes. 

In demy 12nio, boards, price 2i. . 

TERENCE. — 10. — Phormio, Adelphi, and Hecyra, 

J- with English Notes. 



ftICERO. — 11 

Sulla, for 



In demy 12mo. 

■ Orations against Catiline, for 

Sulla, for Archias, and for the Mnnilian Law. 

In demy 12 mo. 

plCERO. — 12. — First and Second Philippics ; Ora- 

tlons for Milo, for Marcellus, &c. 

JohnWeale, 69, High llolborn London, XV. C. 
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R. WEALE’S CLASSICAL SERIES. 



In demy 12rao. 

QICERO.— 13— De Officiis. 



In demy 12mo, board*, price 2s. 

pICERO. — 14. — De Amiciti£L, de Senectute, and 

Brutus, with English Notes. 



In demy 12mn. 



TUVENAL AND PERSIUS.— 15.— (The indeli- 

'' cate parts expunged.) 



L 



In demy 12mo, boards, price 3s. 

IVY. — 16. — Books i. to v. in two vols., with 

English Notes. 



iu deray 12rao, boards, price Is. 

T IVY. — 17. — Books xxi. and xxii., with English 

Notes. * 

In demy 12oio. 

TACITUS. — 18. — Agricola ; Germania; and An- 

-*• nals, Book i. 

In demy 12rao, board*, price 2s. 

C ELECTIONS FROM TIBULLUS, OVID, and 

PKOPERT1U3 . — 19. — With English Notes, 

In demy 12mo. 

SELECTIONS FROM SUETONIUS and the 

^ later Latin Writers.— 20. 



CREEK SERIES, ON A SIMILAR PLAN TO THE LATIN 
SERIES. 

Those not priced are in the Press. 

In demy 12tno, boardB, price In. 

INTRODUCTORY GREEK READER. — 1. — 

1 On the same plan as the Latin Reader. 

In demy 12mo, boards, price Is. 

YENOPHON. — i. — Anabasis, i. ii. iii., with 

-‘A- English Notes. 

In demy 12mo, bonrds, pri.e Is. 

^ENOPHON. — 3. — Anabasis, iv. v. vi. vii., with 



English Notes. 



In demy 12mo, boards, price Is. 

T UCIAN. — 4. — Select Dialogues, with English 

■Li Notes. 

lu demy 12mo, boards, price Is. ♦><!. 

JJOMER, — 5. — Iliad, i. to vi., with English Notes. 

In demy 12mo f boards, price Is. 6d. 

JJOMER. — 6. — Iliad, vii. to xii., with English Notes. 

In demy 12mo, boards, price Is. 6d. 

TJ OMER. — 7. — Iliad, xiil to xviii. with English 

LI Notes. 

In demy 12mo. boards, price Is 6d. 

IT OMER. — 8. — Iliad, xix. to xxiv., with English 

LI Notes. 

John Weale, 69, High llolbom, London, W.C. 
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R W BALE’S CLASSICAL SERIES. 



In demy 12mo, boards, price Is. 6d. 

JJ OMER — 9. — Odyssey, i. to vi., with English N otes. 

In demy 12mo, boards, price Is. 6d. 

TJOMER — 10. — Odyssey, vii. to xii., with English 

11 Notes. 

In demy 12mo, boards, price Is. 6d. 

H OMER — ll. — Odyssey, xiii. to xviii.witli English 

Notes. 



JJOMER. 



Notes. 

In demy 12mo, boards, price Is. 6d. 

— 12. — Odyssey, xix. to xxiv. 
Hymns, with English Notes. 



and 



In demy 12tno, boards, price 2s. 

"DLATO. — 13. — Apology, Crito, and Phasdo, with 

•*- English Notes. 

In demy 12mo, boards, price Is. 6d. 

H ERODOTUS. — 14. — i. ii., with English Notes. — 

Dedicated to His Grace the Duke of Devonshire. 

In demy 1*2 mo, boards, price Is. 6d. 

ITERODOTUS. — 15. — iii. iv., with English Notes. 

J-J- Dedicated to His Grace the Duke of Devonshire. 

In demy 12mo. 

TJERODOTUS. — 16. — v. vi. and part of vii. 

AA Dedicated to His Gr 



i Grace the Duke of Devonshire. 



1 pa 

of n 



In demy 12mo. 

H ERODOTUS. — 17. — Remainder of vii., viii., and 

is. Dedicated to His Grace t he D uke of Devonshire. 

In demy 12mo, boards, price Is. 

gOPHOCLES. — 18. — CEdipus Rex, with English 

In demy 12mo. 

gOPHOCLES. — 19. — CEdipus Colonasus. 

In demy 12mo. 

gOPHOCLES. — 20. — Antigone. 

In demy 12mo. 

gOPHOCLES.— 21.— Ajax. 

In demy 12mo. 

g OPHOCLES. — 22. — PhUoctetes. 

In demy 12mo. boards, price Is, 6d. 

J,yURIPIDES. — 23. — Hecuba, with English Notes. 

In demy 12mo. 

URIPIDES.— 24.— Medea. 

In demy 12mo. 

^URIPIDES. — 25. — Hippolytus. 

Jclm Weale, 59, High Holborn, London, W.C. 
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R. WEALE’S CLASSICAL SERIES. 



In demy 12mo f boards, price Is. 

"p URIPIDES. — 2C. — Aleestis, with English Notes. 

In demy 12mo. 

J^URIPIDES. — 27. — Orestes. 

In demy 12mo. 

U URTPIDES. — 28. — Extracts from the remaining 

Plays. 

In d- my 12mo. 

QOPHOCLES. — 20. — Extracts from the remainin'? 

^ Plays. 

Iu demy 12mn. 

SCHYLUS. — 30. — Prometheus Vinctns. 

In demy 12mo, 

SCHYLUS.— 31 .—Persae. 



I u demy 12mo. 

SCHYLUS. — 32. — Septem contra Tliebas. 



In demy 12ino. 

^SCHYLUS. — 33. — ChoSpliorse. 



In demy 12rao. 

SCHYLUS. — 34. — Enmenides. 

In demy 12mo. 

SCHYLUS. — 35. — Agamemnon. 



In demy ri:no. 

SCHYLUS.— 36- Supplices. 



In deray l2mo. 

yiLUTARCH. — 37. — Select Lives. 

In demy 12mo, 

j\ RISTOPH ANES.— 38.— Clouds. 

In demy 12mo. 

RISTOPH A N ES. — 39. — Frogs. 

In demy 12mo. 

A RISTOPH ANES. — 40. — Selections from the 

remaining Com edies. 

In demy 12mo, boards, pi ice is. 

^HUCYDIDES. — 41. — I., with English Notes. 

In demv 12mo. 

^HUCYDIDES.— 42.— II. 

Jo'in Weile, 69, Hi?h Holbom, I/Mid'Hi, W.C. 
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WEALE’S CLASSICAL SERIES. 



In demy 12tuo. 



fpHEOCRITUS.— 43.— Select Idyls. 



piNDAR.— 44. 



In demy 12mo. 



gOCRATES, 



.—45. 



In demy 12ma. 



JJE3IOD, 



.—46. 



in demy 12mo. 



MR WEALE’S PUBLICATIONS OF WORKS 

AVI ON ARCHITECTURE, ENGINEERING, AND THE 
FINE ARTS. 



In 1 Urge Atlas, folio Yoinme, with fine Plates, price £1 4s. 

it BRITISH GOVERNMENT WORK.” -THE 

11 ARCHITECTURAL ANTIQUITIES AND RESTO- 
RATION OF ST. STEPHEN’S CHAPEL, WESTMINSTER 
( late the House of Commons). 



Fine Plates and Vignettes, Atlas folio, price £3 10s. 

t ( -VJORWEGIAN GOVERNMENT WORK.” 

it —the CATHEDRAL OF THRONDHEIM, IN 
NORWAY. Text by Professor MUNCH; drawings by H. E. 
8CHIRMER, Architect. 



Large Atlas folio, 4 llvraisons, published in Madrid, at 100 reaU 
each, or £1 in England. Ulus-rated by beautifully executed 
Engravings, some of which are coloured. 

< ‘ QPANISH GOVERNMENT WORK.”— 

& MONUMENTS ARCHITECTONIQUES DE L’ES- 
PAGNE, PUBLIES AUX FRAIS DE LA N \TION. — Part I 
Provincia de T ledo, Granada, A'calii de Henares.— Pakt 2. Cate- 
dral Toledo, De-ailles.— Part 3. Granada, Segovia, Toledo, Sala- 
manca.— Part 4. Santa Maria de A lea! 4 de Henares, Casa Lonia de 
Valencia, Toledo, Segovia, Arc. — This work surpasses in beauty ail 
other works. 



Columbier folio plates, with text also uniform, with gold borders, 
and sumptuously bound in red morocco, gilt; gilt leaves, £12 12s., 
Columbier folio plates, with text also uniform, with gold borders, 
and elegantly half-bound in morocco, gill, £10 10s.; Plates in 
Columbier folio, and text in imperial 4to, half-bound in morocco, 
gilt, £7 7s. ; Plates in Columbier folio, and text in imperial 4to, 
lu cloth extra, boards and lettered, £4 14s. 6d. 

THE VICTORIA BRIDGE, AT MONTREAL, 

IN CANADA. — Elaborately illustrated by views, plans, 
elevations, and details of the Bridge ; together with the illustrations 
of the Machinery and Contrivances used in the construction of this 
stupendously important and valuable engineering work. The whole 
produced in the finest style of art, pictorial ly and geometrically 
drawn, and the views highly coloured, and a descriptive text. 
Dedicated to Ilis Royal Highness the Prince of Wales. By JAMES 
HODGES, Engineer to the Contractors. Engineers: ROBERT 
STEPHENSON and ALEX. M. ROSS. Contractors: Sir S. 
MORTON PETO, Bart., M.P., THOMAS BRASSEY, and ED- 
WARD LADD BETTS, Esqrs. 

John Weale, 69, High Holborn, London, W.C. 
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ME. WEALE’S WORKS ON ARCHITEC- 

-i»A TUBE, ENGINEERING, FINE ARTS, &c. 

In one imperial folio volume, with exquisite illustrative Elates from 
costly Drawings made by the most eminent artists, half-bound 
▼ery neat, price £5 5s. Only 150 copies printed for sale. 

PROFESSOR COCKERELL’S WORK.— 

-t THE TEMPLES OF JUPITER PANIIELLEN1US AT 
jEGINA, AND OF APOLLO EPICURIU3 AT BASS^E, NEAR 
PHIGALEIA, IN ARCADIA. 



It is proposed to publish the Life and Works of the late 

TSAMBARD KINGDON BRUNEL, F.R.S., 

Civil Engineer. — The genius, talent, and great enterprise 
of the late Mr. Brunei has a world-wide fame, his whole life was 
devoted alone to the science of his profession, not in imitation or 
copying others, but in invention. In finding out new roads to the 
onward advancement of his Art, the lifting up from the slow and 
beating path of Engineering Art, new ideas arid realities, and which 
has or have given to England a name for reference and of renowned 
intelligence in this Art. 



Just published, in 4tn, with 100 Engravings, price, bound, 21s. 

T'HE PRACTICAL HOUSE CARPENTER.— 

A More particularly for country practice, with specifications, 
quantities, and contracts : algo containing— 1. Designs for the Con- 
terlng of Groins. Niches, &c. ; 2. Designs for Roofs and Staircases, 
3. The Five Orders laid down to a scale; 4. Modern Method of 
Trussing Girders, Joints of Carpenters’ work ; 5. Designs for Modern 
Shop Fronts with their details ; 6. Designs for Modern Doors with 
their details; 7. Designs for Modern Windows, with their details, 
and for Villa Architecture. The whole amply described, for the 
use of the Operative Carpenter and Builder. Firstly written and 
published by WILLIAM PAIN. Secondly, with Modern Designs, 
and Improvements, by S. II. BROOKS, Architect. 



In 1861 will be published a volume in 12mo, entitled 

A DIGEST OF PRICES of Works in Civil Engi- 

AA. neering and Railway Engineering, Mechanical Engineering, 
Tools, Wrought and Cast Iron Works, Stone, Timber and Wire 
Works, and every kind of information that can be obtained and 
made useful in Estimating, Specifying, and Reporting. 



In 4to, 2s. 6d. 

AIRY, ASTRONOMER ROYAL, F.R.S., &c.— 

AA. Results of Experiments on the Disturbance of the Compass 
in Iron-built Ships. 

In a sheet, 3s.. in case, 3s. 6d. 

ANCIENT DOORWAYS AND WINDOWS 

AA. (Examples of). Arranged to illustrate the different styles of 
Gothic Architecture, from tha Conquest to the Reformation. 

In 1 vol. imperial 4to, with 20 fine Plates, neatly half-bound in 
cloth, £1 5s. 

ANCIENT DOMESTIC ARCHITECTURE.— 

AA. Principally selected from original drawings in the collection 
of tlie late Sir William Burrell, Bart., witii observations on the 
application of ancient architecture to the pictorial composition of 
modern edifices. 



The stained glass fac-slmilo. 4s. 6d., in an extra case, or in a 
sheet, 3s. 6d. 

ANGLICAN CHURCH ORNAMENT.— 

AA. Wherein are figured the Saints of the English calendar, with 
their appropriate emblemH ; the different styles of stained glass ; 
and various sacred symbols and ornaments used in churches. 

John Wcale, 69, High liolbom, London, W.C. 
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TUR. WEALE’S WORKS ON ARCHITEC- 

TURE, ENGINEERING, FINE ARTS, Ac. 

In 4to, Is. 6d. 

A RAGO, Mods. — Report on the Atmospheric 

A System, and on the proposed Atmospheric Railway at Paris. 



In 4to, with about 500 Engravings, some of which are highly 
coloured, 4 vols., original copies, half- bound in morocco, £6 6s. 



ARCHITECTURAL PAPERS. 



2 Engravings, in folio, useful to learners and for schools, 2s. 6d. 

ARCHITECTURAL ORDERS (FIVE) AND 

-A THEIR ENTABLATURES, drawn to a larger scale, with 
Figured Dimensions. 



ARNOLLET, m. 



4to, Is. 

— Report on his Atmospheric 

Railway. 



In 4to, 10 Plates, 7s. 6d. 

ATMOSPHERIC RAILWAYS. — THREE RE- 

-A PORTS on improved methods of Constructing and Working 
Atmospheric Railways. By R. MALLET, C.E. 



In 8vo, Is. 6d. 

D ARLOW, P. W. — Observations on the Niagara 

" ' Railway Suspension Bridge. 



In large 4to, very neat half-morocco, 18s., with Engravings. 

B arry, sir Charles, r.a., &c. — 

Studies of Modern English Architecture. By W. H. LEEDS ; 
The Travellers’ Club-House, Illustrated by Engravings of Plans, 
Sections, Elevations, and details. 



In 1 Vol., large Svo, with coloured Plates, half-morocco, price £1 Is. 

DEWICK’S (J. G.) GEOLOGICAL TREATISE 

U ON THE DISTRICT OF CLEVELAND IN NORTH 
YORKSHIRE, its Ferruginous Deposits, Lias and Oolites; with 
some Observations on Ironstone Mining. 



In Svo, with Plates. Price 4s. 

DINNS, W. S. — Work on Geometrical Drawing, 

D embracing Practical Geometry, including the use of Drawing 
Instrumeuts, the construction and nso of Scales, Orthographic Pro- 
jection, and Elementary Descriptive Geometry. 



In 4to, with 106 Illustrative Plates, cloth boards, £1 Us. 6d. 

B LASHFIELD, J. M., M. R. Inst., &c.— 

SELECTIONS OF VASES, STATUES, BUSTS, &c , from 
TERRA COTTAS. 



In 8vo, Woodcuts, Is. 

B LASHFIELD, J. M., M. R, Inst., &c.— 

ACCOUNT OF THE HISTORY AND MANUFACTURE 
OF ANCIENT AND MODERN TERRA COTTA. 



In 4to, 2s. fid. 

DODMER, R., C.E. — On the Propulsion of Vessels 

" by the Screw. 

169 . 

"D RIDGE. — A large magnificent Plate, 3 feet 6 

-U inches by 2 feet, on a scale of 25 feet to an inch, of LONDON 
BRIDGE ; containing Plan and Elevation. Engraved and elabo- 
rately finished. The Work of the RENNIES. 

J ohn W eale, 59, High Holborn, London, W.C. 
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MR. WEALE’S WORKS ON ARCHITEC- 

-L'-L TURE, ENGINEERING, FINE ART3, &c. 



10s. 

T> RIDGE. — Plan and Elevation, on a scale of 

10 feet to an inch, of STAINES BRIDGE ; a fine Engraving. 
The work of the RENNIES. 



In royal 8?o, with very elaborate Plates (folded), £1 10s. 

T) RIDGES, SUSPENSION. — An Account, 

with Iitnstrations, of the Suspension Bridge across the River 
Danube, by Win. T. CLARK, F.R.S. 



In 4 vols., royal 8vo, bound in 3 vols., half-morocco, price £1 10s. 

T> RIDGES. — THE THEORY, PRACTICE, 

JJ AND ARCHITECTURE OF BRIDGES OF STONE, IRON, 
TIMBER, AND WIRE; with Examples on the Principle of Sus- 
pension ; Illustrated by 138 Engravings and 92 Woodcuts. 

In one large 8vo volume, with explanatory Text, and 68 Plates 
comprising details and measured dimensions. Hound in half- 
morocco, uniform with the preceding work, price £2 10s. 

T> RIDGES. — SUPPLEMENT TO “THE 

JJ THEORY, PRACTICE, AND ARCHITECTURE OF 
BRIDGES OF STONE, IRON, TIMBER, WIRE, AND SUS- 
PENSION." 



1 large folio Engraving, price 7s. fid. 

T) RIDGE across the Thames.— SOUTHWARK 

-U IRON BRIDGE. 



1 large folio Engraving, price 6s. 

T) RIDGE across the Thames. — WATERLOO 

D STONE BRIDGE. 

1 very large Engraving, price 6s. 

T) RIDGE across the Thames. — YAUXHALL 

iron BRIDGE. 



1 very large Engraving, price 4s, 6d. 

T) RIDGE across the Thames. — HAMMERSMITH 

-D SUSPENSION BRIDGE. 



1 large. Engraving, price 4s. 6d. 

T) RIDGE (the UPPER SCHUYLKILL) at 

PHILADELPHIA, the greatest known span of ono arch, 



covered! 



1 large Engravine, price 3s. fid. 

T3RIDGE (the SCHUYLKILL) at PHILA- 

DELPHI A, covered. 

1 large Engraving, price 3s. fid. 

T)RIDGE. — ON THE PRINCIPLE OF SUS- 

JJ PENSION, by Sir I. BRUNEL, in the ISLAND OF 
BOURBON. 



1 large Engraving, price 4s. 

T) RIDGE. — PLAN and ELEVATION of the 

PATENT IRON BAR BRIDGE over the River Tweed, near 
Berwick. 

84 Plates, folio, £1 Is., boards. 

"DRIGDEN, R. — Interior Decorations, Details, 

-A-' and Views of Sefton Church, Lancashire, erected in the reign 
of Henry VIII. 

John Weale, 69, High Holborn, London, W.C. 
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I MR. WEALE’S WORKS ON ARCHITEC- 

■I’J TORE, ENGINEERING, FINE ART8, &c. 



1 large Engraving, price 3s. 6d. 

TIEITTON’S (John) VIEWS of the WEST 

JJ FRONTS of 11 ENGLISH CATHEDRALS. 



1 large Engraving in outline, price 2s. fid. 

TDRITTON’S (John) PERSPECTIVE VIEWS of 

D the INTERIOR of 14 CATHEDRALS. 



In 4to, 2s. 6d. 

■DRODIE, R., C.E. — Rules for Ranging Rail- 

-L) way Curves, with the Theodolite, and without Tables. 

1 large Engraving, price 4s. 6d. 

"DROWN’S (Capt. S.) CHAIN PIER at Brighton, 

B with Details. 

The Text in one large volume 8vo, and the Plates, upwards of 70 
In nnmber, in an atlas folio volume, very neatly half-bound, 
£2 10 s. 

T5UCHANAN, R. — PRACTICAL ESSAYS 

J -> ON MILL WORK AND OTHER MACHINERY; with 
Examples of Tools of modern invention ; first published by 
ROBERT BUCHANAN, M.E. ; afterwards improved aud edited 
by THOMAS TREDGOLD, C.E. ; and re-edited, with the im- 
provements of the present age, by GEORGE RENNIE, F.R.S., 
C.E., &c., &c. The whole forming 70 Plates, and 103 Woodcuts. 
John Weale, 59, Higli Ilolb irn, London, W.C. 



Text in royal 8vo, and Plates in imperial folio, 18s. 

BUCHANAN, R. — SUPPLEMENT. — 

PRACTICAL EXAMPLES ON MODERN TOOLS AND 
MACHINES ; a Supplementary Volume to Mr. RENNIE'S 
edition of BUCHANAN “On Mill-Work and Other Machinery,” 
by TREDGOLD. The work consists of 18 Plates. 



Ill 8vo, with Plates, 2nd Edition, Is fid. 

JgURN, C., C.E. — On Tram and Horse Railways. 



In one volume, 4to, 21 Plates, half-bound in morocco, £1 Is. 

T)URY, T., Architect. — Examples of Ancient 

-U Ecclesiastical Woodwork. 



7s. fid. 

CALCULATOR (THE) : Or, TIMBER MER- 

w CHANT’S AND BUILDER’S GUIDE. By WILLIAM 
RICHARDSON and CHARLES GANE, o f Wi sheacli. 

In 8vo, Plates, cloth hoards, 7s. 6d. 

CALVER, E. K., R.N.— THE CONSERVATION 

ANl) IMPROVEMENT OF TIDAL RIVERS. 

In Svo, Woodcuts, Is 6d. 

CALVER, E.K., R.N.— ON THE CONSTRUC- 

TION AND PRINCIPLE OF A WAVE SCREEN, 
design* cl for the Formation of Harbours of Refuge. M 

In 4to, half-bound, price £1 6s. 

CARTER, OWEN B., Architect,— A SERIES 

c* OF THE ANCIENT PAINTF.D GLASS OF WINCIIES- 
T ER CA TH EDRAL, Examples of. 28 Coloure d Illust rations. 

In 4to, 17 Plates) half-bound, 7s. 6d. 

CARTER, OWEN B., Architect. —ACCOUNT 

V> OF THE CHURCH OF ST. JOHN THE BAPTIST, 
at Bishopstme, with Illustrations of its Architecture. 

John Welle, 59, High Ilolbom, London, W.C. 
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»ME. WEALE’S WORKS ON ARCHITEC- 

1V1 TUKE, ENGINEERING, FINE ARTS, &c. 

In 4tn, with 19 Engravings, £1 Is. 

p H A TE A U N EU F, A. de, Architect. — Architec- 
ts tors Domestics ; a Series of very neat examples ot Interiors 
and Exteriors of residences in the Italian style. 

Large 4tn, in half-red morocco, price £1 8s. 

pHIPPENDALE, INIGO JONES, JOHNSON, 

O LOCK, and PETIIER. — Old English and French Orna- 
ments : c rniprlsing 244 designs on 105 Plates of elaborate examples 
of Hall Glas-es. Picture Frames, Chlmney-pieecs, Ceilings, Stands 
for China, Clock and Watch Cases, Girandoles, Ilrackets, Grates, 
Lanterns, Ornamental Furniture, Ornaments for brass workers and 
silver workers, real ornamental iron work Patterns, and for carvers, 
modellers, &c., &c., &c. 

4to, third Edition with additions, price £1 11s. 6d. 

pLEGG, SAM., C. E. — A PRACTICAL TREA- 

Cv TISE ON T1IK MANUFACTURE AND DISTRIBU- 
BUTION OF COAL GAS, Illustrated by Engravings from Work- 
ing Drawings, with General Estimates. 



In 4to, Plates, and 76 Woodcuts, boards, price 6s. 

pLEGG. SAM., C.E.— ARCHITECTURE OF 

^ MACHINERY. An Essay on Propriety of Form and Pro- 
portion. For the use of Students and Schoolmasters. 



£OLBURNS, 



In 8vo, is. 

Z. — On Steam Boiler Explosions. 



One very large Engraving, price 4s. 6d. 

pONEY’S (J.) Interior View of the Cathedral 

v Church of St. Paul. 



£JOWPER, 



In 4to, on card board, Is. 

C. — Diagram of the Expansion of Steam. 



In one vol. 4tn, with 20 Folding Plates, price £1 Is. 

pROTON AQUEDUCT. — Description of the 

New York Croton Aqueduct, in 20 large detailed and engi- 
neering explanatory Plates, with text in the English, German, 
and French languages, by T. SCHRAMKE, C.E. 



In demy 12mo, cloth, extra bound and lettered, price 4«. 

TAENISON. — A Rudimentary Treatise on Clocks 

' and Watches, and Bells ; with a full account of the Westmin- 
ster Clock and Bells, by EDMUND BECKET DENISON, M.A., 
Q.C. Fourth Edition re-written and enlarged, with Engraving s. 

In royal 4to, cloth boards, price £1 lls. 6d. 

TvOWNES, CHARLES, Arcliitect. — Great Exhi- 

-L' bition Building. The Building erected in Hyde Park for 
the Great Exhibition, 1861 ; 28 large folding Plates, embracing 
Plans, Elevations, Sections, and Details, laid down to a largo scale, 
and the Working and Measured Drawings. 



TA RAWING BOOKS. — Showing to Students the 

superior method of Drawing and Shadowing. 

D rawing book. — cours elemen- 

TA1RE8 DE LAVIS APPLIQUfi A L' ARCHITECTURE; 
folio volume, containing 40 elaborately engraved Plates, in shadows 
and tints, very finely executed, by the beat artists in France. £2. 
Paris, 

John Wcale, 59, High Holbom, London, W.C. 
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Tl/fR. WEALE’S WORKS ON ARCHITECT 

-IVI TURK, ENGINEERING, FINK ARTS, Ac. 

D rawing book. — cours BlKmen- 

TAIRE3 DE LAVIS APPLIQUfi A MfiCIIANIQUE) 
folio volume, confining 60 elaborately engraved Plates, iu shadows 
and tints, very finely executed, by the best artists in France. 
£2 10s. Paris. 

REAWING BOOK — COURS fiLfiXlEN- 

- 1 - 7 TAIRES DE LAVIS APPLIQUE A ORNEMENTA- 
TION; folio volume, containing 20 elaborately engraved Plates, in 
shadows and tints, very finely executed, by the best artists in 
France. £1. Paris. 

D rawin g book.— Rtudes PROGRES- 

SIVES ET COMPLETES D ARCHITECTURE DE 
LAVIS, par J. B. TRITON ; large folio, 21 fine Plates, comprising 
the Orders of Architecture, mouldings, with profiles, ornaments, 
and forms of their proportion, art of shadowing doors, balusters, 
parterres, Ac,, <fcc., &c. £1 4s. Paris. 

In 12mo, cloth boards, lettered, price 5s. 

E CKSTEIN, G. F. — A Practical Treatise on 

Chimneys ; witli remarks on Stoves, the consumption of 
Smoke and Coal, Ventilation, &c. 

Plates, imperial 8vo, price 7s. 

PALLET, CHARLES, C. E., of the U. S.— Report 

-*-2 on the Improvement of Kanawha, and incidentally of the 
Ohio River, by means of Artificial Lakes. 

In 8vo, with Plates, price 12s. 

E XAMPLES of Cheap Railway Making, 

American and Belgian. 

In one vol. 4to, 42 Plates, with dimensions, extra cloth boards, 
price 21s. 

I 1 X A M P L E S for Builders, Carpenters, and 

J Joiners; being well-selected Illustrations of recent Modem 
Art and Construction. 

With Engravings and Woodcuts, price 12s. 

TpROME, Lieutenant-Colonel, R.E. — Outline of 

-*- the Method of conducting a Trigonometrical Survey for the 
Formation of Topographical Plans ; and Instructions for filling in 
the Interior Detail, both by Measurement and Sketching; Military 
Reconnaissances, Levelling, &c., &c., together with Colonial Sur- 
veying. 

In 4to, with Plates, price 7s. 6d. 

PAIRBAIRN, W., C.E., F.RS. — ON 

-I- WATER-WHEELS, WITH VENTILATED BUCKETS. 



In royal 8vo, with Plates and Woodcuts, Second Edition, much 
improved, price, in extra doth boards, 16s. 

FAIEBAIR N, W, C.E., F.R.S. — ON THE 

- 1 APPLICATION OF CAST AND WROUGHT IRON TO 
BUILDING PURPOSES. 



In imperial 8vo, with fine Plates, a re-issne, price 16s., or 21s. in 
half-moroecn, gilt edges, 

Tj 1 ERGUSSON’S (J.) Essay on the Aneient Topo- 

J- graph? of Jerusalem, with restored Plans of the Temple, &c. 
In 8vo, sewed in wrapper, price 2a. 

filLL, J. — ESSAY ON THE THERMO DY- 

AJ NAMICS OF ELASTIC FLUIDS, by JOSEPH GILL, 
with Diagrams. 

John Weale, 69, High Ilolbom, London, W.C. 
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MR- WEALE’S WORKS ON ARCHITEC- 

iWL TUBE, ENGINEERING, FINE ARTS, &c. 

Plates, 8vo, boards, 6s. 

fiWILT, JOSEPH, Architect.— TREATISE ON 

O TIIE F.QHILinKIUM OF AR0HE3. 

In 8vo, cloth b >ards, with 8 Plates, 4s. 6d. 

TJAKEWELL, S. J. — Elizabethan Architecture ; 

A A illustrated by parallels of Dorton House, Hatfield, Long- 
leat, and WoUaton, in England, and the Palazzo Della Cancellaiia 
at Home. 



8vo, with a Map, Is. 

TJAMILTON, P. S., Barrister-at-Law, Halifax 
-*■ A Nova Scotia — Nova Scotia considered as a Field for Emi- 
gration. 



In imperial 8vo, Third Edition, with additions, 11 Piates, cloth 
i boards, 8s. 

TJ ART, J., On Oblique Bridges. — A Practical 

A.L Treatise on the Construction of Oblique Arches. 

’ In 4to, with Woodcuts, 3s. (kfi 

TJEALD, GEORGE, C.E. — System of Setting Out 

AA Railway Curves. 



Koval 8vo, Plates and Woodcuts, price 12a. 6d. 

TJEDLEY, JOHN. — Practical Treatise on the 
AA Working and Ventilation of Coal Mines, with Suggestions 
for Improvements in Mining. 



Two Vols., demy 12mo, in cloth extra boards and lettered, price 
12s. 6d. 

TJ OMER. — The Iliad and Odyssey, with the 

A Hymns of Homer, Edition with an accession of English notes 
by the Rev. T. H. L. LEARY, M.A. 



In 8vo, with Engravings, cloth boards, Third Edition, 10s. 6d. 

TJOPKINSON, JOSEPH, C.E.— The Working of 

AA the Steam Engine Explained by the use of the Indicator. 

In 8vo, in boards, 18s. ~ 

TJUNTINGTON, J. B., C.E. — TABLES and 

AA EULES for Facilitating the Calculation of Earthwork, Land. 
Carves, Distances, and Gradients, required In the Formation of 

Railways, Roads, a n d Ca nals. 

Separate from the above, pries 3s. 

TJ UNTINGTON, J. B., C.E. — THE TABLES 

AA OF GRADIENTS. 



10 Plates, 8vo, bound, 5». 

TNIGO JONES. — Designs for Chimney Glasses 
A and Chimney Pieces of the Time of Charles the 1st. 



In a Bheet, 2s. 

TRISH. — Plantation and British Statute Measure 

A (comparative Table of), so that English Measure can be trans- 
ferred into Irish, and vice versd. 

In 4to, with 8 Engravings, in a wrapper, 6s. 

TRON. — ACCOUNT OF THE CONSTRUC- 

A TION OF THE IRON ROOF OF TIIE NEW HOUSES 
OF PARLIAMENT, with elaborate Engravings of details. 

In imperial 4to, with 50 Engravings, and 2 fine Woodcuts, half- 
hound in morocco, £1 4s. 

IRON. — DESIGNS OF ORNAMENTAL 

A GATES, LODGES, PALISADING, AND IRON-WORK OF 
THE ROYAL PARKS, with some other Designs. 

John Weale, 69, High Holborn, Loudon, W.C. 
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TUE. WEALE’S WORKS ON ARCHITEC- 

TUHE, ENGINEERING, FINE ARTS, &e. 



In 4to, with 10 Plates, 12s, 



JEBB 



’S, Colonel, Modern Prisons. — Their Con- 

struction and Yeutilation. 



In 3 vols. 8vo, with 26 elaborate Plates, cloth board*, £2 2*. 

TONES, Major-Gen. Sir John, Bart. — Journal 

O of the Sieges carried on by the Army under the Duke of Wel- 
lington in Spain, between the years 1811 and 1814, with a« Account 
of the Lines of Torres Vedras. By Major-Gen. Sir JOHN T. 
JONES, Bart, K.C.B. Third Edition, enlarged and edited by 
Lieut-General Sir HARRY D. JOSES, Bart. 

16mo, cloth boards, 2-. 6d. 

T/ENNEDY AND HACKWOOD’S Tables for 

K Setting out Curves. 



In 4to, 87 Plates, half-ch th boards, 9a. 

T7ING, THOMAS.— The Upholsterer’s Guide; 

-* Y R ule s for Cutting and Forming Draperies, Vala nces, &c. 

Illustrated by large Draughts and Engravings. In 1 volume 4to, 
text, and a large atlas folio volume of Plates, half- bound, £6 6s. 

17 NOWLES, JOHN, F.R.S.— The Elements and 

-*A. Practice of Naval Architecture; or, A Treatise on Ship 
Building, theoretical and practical, on the best principles established 
in Great Britain ; with copious Tables of Dimensions, Scantlings, 
dec. The Third Edition, with an Appendix, containing the princi- 
ples of constructing the Royal and Mercantile Navies, by Sir 

ROBERT SEPPINGS. 

41 Plates of a hue and an elaborate description in large atlas folio 
half-bound, £2 12s. 6d. ; with the text half-bound in 4tn. 

T OCOMOTIVE ENGINES. — The Principles 

-»-d and Practice and Explanation of the Machinery of Locomotive 
Engines in operation. 

In 12mo, sewed, Is. 

M AIN, Rev. ROBERT. — An Account of the 

Observatories iu and about London. 

4to, in boards, 15s. 

MANUFACTURES AND MACHINERY. — 

•I'-*- Progress of, in Great Britain, as exhibited chiefly in Chrono- 
logical notices of some Letters Patent granted for Inventions and 
Improvements, from the earliest times to the reign of Queen Anne. 
16mo, 2s. 6d. 

IXT-^V, R. C., C.E. — Method of setting out Railway 

■I'-L Cnrves. 

Imperial 4to, with fine Illustrations, extra cloth boards, £1 5s., or 
half-bound in morocco, £1 11s. 6d. 

1UETHVEN, CAPTAIN ROBERT.— THE LOG 

OF A MERCHANT OFFICER, Viewed with Reference 
to the Education of Young Officers and the Youth of the Mer- 
chant Service. By ROBERT METHVEN, Commander in the 
Peninsular and Oriental Company's Service. 

In royal 8vo, Is. 6d. 

AfETHVEN, CAPTAIN ROBERT.— NARRA- 

M TIVES WRITTEN BY SEA COMMANDERS, ILLUS- 
TRATIVE OF THE LAW OF STORMS. The “ Blenheim " 
Hurricane of 1851, with Diagrams. 

Part 1, large 8vo, 5s. Part 2, in preparation. 

MURRAY, JOHN, C.E. — A Treatise on the 

•^’-4 Stability of Retaining Wails, elucidated by Engravings and 
Diagrams. 

John Weale, 69, High nolborn, London, W.C. 
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1\/1E. WEALE’S WORKS ON ARCHITEC- 

iVl TURE, ENGINEERING, FINE ARTS, &c. 



On a large folio sheet, price 2s. 6d. 

A1EVILLE, JOHN, C.E., M.R.I.A. — OFFICE 

HYDRAULIC TABLES: for the use of Engineers engaged 
in Water Works, giving the Discharge and Dimensions of River 
Channels and Pip s. 

In Svo, Second and much Improved Edition, with an Appendix, 
cloth boards, price 16s. 

vr E V I L L E, J 0 II N, C.E., M.R.I.A. — HY- 

-IA I) RAUL 1C TADLES, COEFFICIENTS, AND FORMULAS; 
for Finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers, with Extensive Additions, New Formula;, Tables, 
and General Information on R^in-Fall Catchment-Basius, Drainage, 
Sewerage, Water Supply for Towns and Mill Power. 

On 33 folio Plates, 12s. 

O RNAMEN T S. — Ornaments displayed on a 

full size for Working, proper for all Carvers, Painters, &c.> 
containing a variety of accurate examples of foliage and friezes. 

Plates, 6vo, 2s. Gd. 

f j’BRIEN’S, W., C.E. — Prize Essay on Canals 

and Canal Conveyance. 

In demy 8vo, cloth, boards, 12s, , 

pAMBOUE, COUNT DE. — STEAM 

-L ENGINE; the Theory of the Proportions of Steam Engines, 
and a series of practical formula?. 

In 8vo, cloth, boards, with PlateR, a second edition, 18s. 

A PRACTICAL TREATISE ON LOCOMO- 

-LA TIVE ENGINES UPON RAILWAYS. — With practical 
Tables and ail Appeudlx, showing the expense of conveying Goods 
by means of Locomotives on Railroads. J3y COUNT F. M. G. 

DE PAMCOUR. 



4to, 72 finely executed Plates, in cloth, £1 16s. 

PARKER, CHARLES, Architect, F.I.B.A. — 

-*■ The Rural and Villa Architecture of Italy, portraying tho 
several very interesting examples in that country, with Estimates 
and Specifications for the application of the same designs in Eng- 
land ; selected from buildings and scenes in the vicinity of Rome 
and Florence, and arranged for Rural and Domestic Buildings gene- 
rally. 



Price, complete, £2 2s. In 4lo. 

POLE, WILLIAM, M. lust., C. E. — COR- 

t NISH PUMPING ENGINE; designed aud constructed at 
the Hayle Copper House in Cornwall, under the superintendence 
of CAPTAIN JENKINS; erected and now on duty at the Coal 
Mines ot Langnin, Department of the Loire Iuftrieur, Names. 
Nine elaborate Drawings, historically and scientifically described. 



With Plate, ins. 6d. 

AN ANALYTICAL INVESTIGATION OF 

-LA THE ACTION OF T1IE CORNISH PUMPING ENGINE. 
— ThiB Third Part sold separately from nbove. 



28s. hnimd in 4to size. 

PORTFOLIO OF ENGINEERING ENGRAV- 

v ING8.- Useful to Students as a Text Book, or a Drawing 
Book of Engineering and Mechanics; being a series of Practical 
Examples in Civil, Hydraulic, and Mechanical Engineering. Fifty 
Engraviugs to a scale for drawing. 

John Weale, 59, High Ho’.bom, London, W.C. 
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MR. WEAJjE’S WORKS OK ARCHITEO- 

1U TUBE, ENGINEERING, FINE ARTS, &e. 

60 Platen, 28-i., boards 

PORTFOLIO OF GREEK ARCHITECTURE. 

•»- — Or, Dilettanti Drawing Book; Architectural Engravings, 

with descr pfcive Text. Being adapted as studies of the best 
Classic Models in the Grecian style of Architecture. 



50 Flutes, £1 8s.. bound. 

PORTFOLIO OR DRAWING BOOK OF 

-L GOTHIC CHURCH ARCHITECT!' RE. —Of the period, 
of the li h, 15th, and 16th centuries. Useful to Architects, 
Builders, ami htu lents. 

25 Plates, folio. 26a. 

PORTFOLIO OF ARCHAEOLOGICAL COL- 

LECTIONS.— Of curious, interesting, and ornamental sub- 
jects and patterns for stained glass windows, from York. 



IS Piates, 10s. 6d. Small folio. 

P ORTFOLIO OF ANCIENT CAPITAL 

LETTERS, MONOGRAMS, QUAINT DESIGNS, Ac. — 
Beautifully Coloured and Ornamented. 



153 Plates, folio, half-bound in morocco, very neat, £4 4s. 

PUBLIC WORKS OF GREAT BRITAIN.— 

Consisting of Railways, Rails, Chairs, Blocks, Cuttings, 
Embankments, Tunnels, Oblique Arches, Viaducts, Bridges, Sta- 
tions, Locomotive Engines, Ac.; Cast-Iron Bridges, Iron and Gas 
"Works, Canals, L^ck-gates, Centering, Masonry and Brickwork 
for Canal Tunnels ; Canal Boats : the London and Liverpool 
Docks, Plans and Dimensions, Dick gates, Walls, Quays, and 
their Masonry; Mooring- Chains ; Plan of the Harbour and Port 
of London, and other important Engineering Works, with Descrip- 
tions and Specifications. 

In two Parts. Imperial folio. 

PUBLIC WORKS OF THE UNITED STATES 

-U OF AMERICA. 

And the text in an 8co Volume, price together £2 6a, 

■REPORTS, SPECIFICATIONS, AND ESTI- 

■*■1’ MATES OF PUBLIC WORKS OF THE UNITED 
STATES OP AMERICA; explanatory of the Atlas Folio of 
Detailed Engraving., elucidating practically there important En- 
gineering Worke. The Plates are Engraved in the best style. 



Imperial 8vo, 60 Engravings, £1 6s. 

PAPERS AND PRACTICAL 1LLUSTRA- 

TIONS OF PUBLIC WORKS OF RECENT CONSTRUC- 
TION— BOTH BRITISH AND AMERICAN. Supplementary to 
previous Publications, and containing all the details of the Niagara 
Suspension Bridge. 

llnlf-bound in morocco, finely coloured Plates, price £3 3s. 

RAWLINSON’S, ROBERT, C.E. — Designs for 

Factory, Furnace, and other Tall Chimney Shafts. Tall 
chimneys are necessary for purposes of Trade and Manufactures. 
They are required for Factorit-a, for Foundries, for Gas Works, for 
Chemical Works, for Baths aud Wash-houses, and for many other 
purposes. 

Third Edition, in royal Bvo, boards, with 13 Charts, &c., 12s. 

pEID, Major-General Sir W., F.R.S., &c. — AN 
-Tv ATTEMPT TO DEVELOP THE LAW of STORMS 
by meauB of facts arranged According to place and time; and lienee 
to poiut out a cause for the variable winds, with a view to practical 
use In navigation. 

John Weale, 59, High Ilolbom, London, W.C. 
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nm WEALE’S WORKS ON ARCHITEO- 

1U. TUBE, ENGINEERING, FINE ARTS, <Scc. 



Ia royal Svo, uniform with the preceding, 9s., with Charts aud 
Woodcuts. The work together in 2 vo’s.. £1 Is. 

"D EID, Major-General Sir W., F.R.S., &c. — 
-tv the progress of tiie development of the 
LAW OF STORMS AND OF THE VARIABLE WINDS, with 
tha practicable application of the subject to navigation. 



Illustrated with 17 l’lates, Third Edition, 8vo, cloth, 7s. 6 1. 

"DICHARDSON, CL J., Architect. — A. Popular 

Treatise on the Warming and Ventilation of Buildings; 
showing the advantage of the improved system of Heated Water 
Circulation. And a method to effect the combination of large and 
small pip&s to the same apparatus, and ventilating buildings. 

Bound in 2 v<>ls M very neat, half-morocco, gilt tops, price £1S. 

RENNIE’S, Sir JOHN, F.R.S., Work on 

R the Theory, Formation, and Construc'ion of British and 
Foreign Harbours, Docks, and Naval Arsenals. This great work 
may no a' be had.complete, 20 parts aud supplement, price £16. 



. In Svo, 2». 

T3EVY, J. L., C.E. — The Progressive Screw 

AS A PftOrELLF.n IN NAVIGATION. 



12mo, cloth boards. 3s. 6d. 

S I M M S, F. W. — Treatise on the principal 

Mathematical and Drawing Instruments employed by the 
Engineer, Architect, and Surveyor; with a description of the Theo- 
dolite, together with Instructions in Field Works. 



4ti, with tine Plates, a New Edition, extended, sewed, 5s. 

O MITEL, C. H., Sculptor. — Report and Investiga- 

^ Hon into the Qtiaun cations andFituessof Stone for Building 
Purposes. 

In 1 vol. 8vo, in boards, 7s. 6d. 

CMITH’S, Colonel of the Madras Engineers. 

Observations on the Dutids and Responsibilities Involved in 
the Management of Mines. 



8vo, cloth boards, with Index Mop. 5s. 

COPWIT H, .THOMA 8, F. R, S. — T H E 

AWARD OF THE DEAN FOREST COMMISSIONERS 
AS TO THE COAL AND IKON MINES. 



16 large folio Plates, £1 4s. Separately, 2s. each. 

OOP W I T H, T II O M A S, F. R.S.— SERIES 

OF ENGRAVED PLANS OF THE COAL AND IKON 
MINES. 



12 Plates, 4tn, 6e. in a wrapper. 

QTA1RCASES, HANDRAILS, BALUSTRADES, 

° AND NEWELS OF THE ELIZABETHAN AGE, &e.— 
Consisting of — I. Staircase at Audleyeud Old Manor House, 
Wilts; 2. Charlton House, Kent; 3. Great EUingham Hall; Nor- 
folk; 4. Dorfold, Cheshire; 5. Charterhouse; 6. Oak Staircase at 
Clare Hall, Cambridge; 7. Cromwell Hall, llighgate; 8. Ditto; 9. 
Catherine Hall, Cambridge; 10. Staircase by Inigo Jones at a 
house in Chaodos Street ; 11. Ditto at East Sutton ; 12. Ditto, ditto. 
Useful to those constructing edifices in the early English domestic 
style. 

Large atlas folio Plates, price £2 2s. 

OTALKARTT, M., N-A. — Naval Architecture ; 

or, The Rudiments and ItuleR of Siiip Building : exemplified 
in a Series of Draughts and Plans. No text. 

John Weale, 69, High llolborn, London, W.C. 



Digitized by Google 




28 



VI R. WEALE’S WORKS ON AROH1TEC- 

IV1 TURK, ENGINEERING, FINE ARTS, 6ic. 



With Illustrative Diagrams. In Svo, 7s. od. 

OTEVENSON’S, THOMAS, C.E., of Edinburgh, 

^ Description of the Different kinds of Lighthouse Apparatus. 
8vo, 2s. 6d. 

GTEVENSON, DAVID, C.E., of Edinburgh.— 

^ Supplement to bis Work on Tidal Rivers. 



Text in 4to, and large folio Atlas of 75 Elates, half-cloth boatds, 

£2 l*2s 6d 

CTEAM NAVIGATION. — Vessels of Iron and 

^ Wood: the Steam Engine; and on Screw Propulsion. By 
WM. FAIKBAIKN, F.R.S., of Manchester; Messrs. FORRESTER, 
M.I.C.E., of Liverpool; JOHN LAIRD, M.I.C.E., of Birkenhead ; 
OLIVER LANG, (late) of Woolwich; Messrs. SEAWARD, Lime- 
house, Ac. &c. &c. Together with Results of Experiments on the 
Disturbance of the Compass in lion-built Ships. By G. B. AIRY, 
M.A., Astronomer Royal. 



10t. 

CT. PAUL’S CATHEDRAL, LONDON, SEC- 

^ TION OF. — The Original Splendid Engraving by J. 
GWYN. J. WALE, decorated agreeably to the original intention 
of Sir Christopher Wren; a v*-ry fine large print, showing distinctly 
the construction of that magnificent edifice. 

•>ize of Plate 4$ feet in height, lbs. 

CT. PAUL’S CATHEDRAL, LONDON, GREAT 

■O PLAN.— J. WALE and J. GWYN’S GREAT PLAN, 
accurately measured from the Building, with all the Dimensions 
figured and in detail, description of Compartments by engraved 
Writing. 0 

Secot.d Edition, greatly enlarged, royal 8vo, with Plates, cloth 
boards, price 16s. 

OTRENGTII OF MATERIALS.— FAIRBAIRN, 

kJ WILLIAM, C.E., F.R.S., and of the Legion of Honour of 
France. On the application of Cast and Wrought Iron to Building 
Purposes. 

With Plates and Diagrams. New Edition. The work complete 
in 2 vols., hound in 1 vol., price, in cloth boards, IBs. The 
second portion of the work, containing Mr. Hodgkiuson’s Experi- 
mental Researches, may be had separately, price 9s. 

S TRENGTH OF MATERIALS.— HODGKIN- 

80N, EATON", F.R.S.. AND THOMAS TREDGOt.D, 
O.E. A PRACTICAL ESSAY ON THE STRENGTH OF CAST 
IRON AND OTHER METALS; intended for the assistance of 
eugincers, ironmasters, millwrights, architects, founders, smiths 
and others encaged in the construction of machines, buildings, &c’ 
By EATON HODGKINSON, F.R.S. 



To be published in 1861, in crown 8vo, bound for use. 

STRENGTH OF MATERIALS.— POLE, WIL- 

^ LIAM, C.E., F.R.S. — Tables and popular explanations of 
the Strength of Materials, of Wrought and Coat Iron with other 
metals, for structural purposes; developing in a systematic form, 
the strengths, bearings, weights, and forms of these materials, whe- 
ther used as girders or arches, for the construction of bridges and 
viaducts, public buildings, domestic mansions, private buildings,, 
columns or pillars, bressummiers for warehouses, shop3, working 
and manufacturing factories, &c. &c. &c. The whole rendered of 
easy reference fi r ajehiteers, builders, civil and mechanical engi- 
neers, millwrights, iron founders, &c. &c. &c., and foiming Ready 
Reckoner or Calculate r. 

John Weale, 59, High llolbom, London, W.C. 
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iV|H. WEALK’S WORKS ON ARCH1TEC- 

1,1 TUBE, ENGINEERING, FINE ART S, &e. 

30 very elaborately diawn Engravings. In large 4to, neatly half- 
bound ai d let'ered, £1 Is. A few copies on large imperial size, 
extra half-binding. £1 11s. 6d. 

f TEMPLE CHURCH. — The Architectural History 

~ and Arcliitecluml Ornaments, Embellishments, and Painlcd 
Glass, of the Temple Church, London. 



Tart I., with 2G Engravings on Wood and Copper, in cloth boards, 

4 to, 15s. 

r | HAME8 TUNNEL.— A Memoir of the several 

Operation# and the Construction of the Thames Tunnel, from 
Papers by the late Sir ISAMDARD 13RUNEL, F.R.S., Civil 
Engineer. 



Fourth Edition, with a Supplementary Addition, large 8vn, 12*. 6d. 

'THOMAS (LYNALL), F.R.S.L.— Rifled Ordnance. 

A —A Praclical Treatise on the Application of the Principle 
of the Rifle to Guns and Moitare of every calibre ; to winch is 
added a New Theory of the Initial Action and Force of Fixed 
Gunpowder plates. 



lu 4to, complete, cloth, Vol. I., with Engravings, £1 lfs.; Yol. II., 
ditto, £1 8s.; Vol. III., ditto, £2 12s. 6d. 

TRANSACTIONS OF THE INSTITUTION 

A OF CIVIL ENGINEERS. 



8 vols., numerous Engravings of Sections of Coal Mines, &c., large 
folding Plates, several of which are coloured, in large 8vo, half- 
bound in calf, price £1 Is. per volume. 

TRANSACTIONS OF THE NORTH OF 

A ENGLAND INSTITUTE OF MINING ENGINEERS.— 
Commencing in 1852, and continued to I860: 



A New Edition revised by the translator, and with additional Plates, 
in demy 12mo, India proof Plates and Vignettes, half-bonnd in 
morocco, gilt tops, price 12s. Only 25 printed on India paper. 

VITRUVIUS. — The Architecture of Marcus 

* Vitruvius Pollio in 10 Books. Translated from the Latin by 
JOSEPH GWILT, F.S.A., F.R.A.S. 



In 4lo, with Plates, 7s. 6d. 

W ALKER’S, THOMAS, Architect. — Account 

of the Church at Stoke Golding. 



£1 10s. 

WE ALE’S QUARTERLY PAPERS ON EN- 

>V GINEEKING. — Vol. VI. (Parts 11 and 12 completing 
the work.) Comprising, " On the Principles of Water Power.” 
Plates. Experiments on Locomotive Engines. Coloured Plates. 
On Naval Arsenals. On the Mode of Forming Foundations under 
water and on bad ground. Plates. On the Improvement of tlm 
River Medway and of the Fort and Arsenal of Chatham. On the 
Improvement of Portsmouth Harbour. An Analysis of the Cornish 
Pumping. Plates. On Water Wheels. Plates. 



Text in 8vo. doth boards, and Plates in atlas folio, in cloth, lGs. 

WHITE’S, THOMAS, N.A., Theory and Prae- 

’ » lice of Ship Building. 



In 8vo, with a large Sectional Piute, Is. 6d. 

W HICHCORD, JOHN, Architect, — 

OBSERVATIONS ON KENTISH RAG STONE AS A 
BUILDING MATERIAL. 

John Weale, 59, High llc’born, London, W.C. 
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TUR. WEALE’S WORKS ON ARCHITEC- 

-L’A TUltE, ENGINEERING FINE ARTS, &c. 



4tn, coloured Plates, In half-morocco, 7s 6d. 

WHICH CORD, JOHN, Architect.— HIS- 

'• TORY AND ANTIQUITIES OF THE COLLEGIATE 
CHURCH OF ALL SAINTS, MAIDSTONE. 



I n 4 to, Gi . 

WICKSTEED, THOMAS, C.E. — AN EXPE- 

’* RIMENTAL INQUIRY CONCERNING THE RELA- 
TIVE POWER OF, ANI) USEFUL EFFECT PRODUCED 
BY, THE CORNISH AND BOULTON & WATT PUMPING 
ENGINES, and Cylindrical and VVaggon-IIead Boilers. 



In 8vo, Is. 

WICKSTEED, THOMAS, C.E. — FURTHER 

’’ ELUCIDATION OF THE USEFUL EFFECTS OF 
CORNISH PUMPING ENGINES ; showing the average work- 
ing for long periods, &c., &c., &c. 



£2 2s. 

WICKSTEED, THOMAS, C.E. — THE 

” ELABORATELY ENGRAVED ILLUSTRATIONS OF 
THE CORNISH AND BOULTON & WATT ENGINES erected 
at the East London Water Works, Old Ford. Eight large atlas 
folio very fine line engravings by GLADWIN, from elaborate 
drawings made expressly by Mr. WICKSTEED; folio, together 
with a 4to explanation of the plates, containing an engraving, by 
LOWRY, of Harvey and West’s patent pump-valve, with speci- 
fication. 



With numerous Woodcuts. 

WILLIAMS, C. WYE, Esq., M. Inst. C. E.— 

•' THE COMBUSTION OF COAL AND THE PREVEN- 
TION OF SMOKE, chemically and practically considered. 



Imperial 8yo, with a Portrait, 2s. 6d. 

WILLIAMS, C. WYE, Esq, M. Inst. C. E. — 

PRIZE ESSAY ON THE PREVENTION OF THE 
SMOKE NUISANCE, with a fine portrait of the Author. 



With 3 Plates, containing 61 figures, 4tn, 5.s. 

WILLIS, llEY. PROFESSOR, M.A. — A 

• * system of Apparatus for the use of Lecturers and Experi- 
menters in Mechanical Philosophy. 



I n 4to, bound, with 23 large plates and 17 woodcuts, 12s. 

WILME’S MANUALS. — A MANUAL OF 

» ' WRITING AND PRINTING CHARACTERS, both 
ancient and modern. 



Maps and Plans, in 4to, plates coloured, half-bound morocco, £2. 

WILME’S MANUALS. — A HANDBOOK 

’’ FOR MAPPING, ENGINEERING, AND ARCIIITEC- 
TURA L JDIi AWING . 

Three Vols., largo 8vo, £3. 

WOOLWICH. — COURSE OF MATHEMA- 

’ ' TICS. This course is essential to all Students destined 
for the Royal Military Academy at Woolwich. 



VULE, MAJOR-GENERAL.— ON BREAK- 

WATERS AND BUOYS of VERTICAL FLOATS. 

John Weale, 59, High liolborn, London, W.O. 
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FOREIGN WORKS. KEPT IN STOCK AS 

A FOLLOWS 



Large folio, 82 plates, some coloured, and 12 woodcuts, 50 francs. 
£2 10s. 

A RCIIITECTU RE SUISSE.— Ou Choix de Mai- 

-tl 6ons Kusrlques des Alpes du Cantm de llerne, p&rGKAF- 
FINRIED et ST0RLEK, Arcbitectes. Berne, 1844. 

Small folio, 62 most interesting; and explanatory plates of Public 
Works, midges, Iron Works, Ac., Ac., &c., very neatly half- 
bound in inoroccn. £1 10s. 

"D AUERNFETND, CARL MAX.— VORLEGE- 

BLAETTER ZL'R BRUCKENBAU KUNDE. Milnchen. 



Large folio, 36 plates of BrzanMnp capitals, 12s. 

J^YZANTINISCIIE CAPITAELER.— Miinchen. 



Second edition, 126 plates, large folio, best Paris edition, 100 f., 
printed on fine paper, lialf-clotli b ards, £4 4s. 

pALLlAT, VICTOR, ARCT. — Paralldle des Mai- 

A-' sons de 1'aris, constniites depuis 1S30 jusqu’k nos jours.— 1867. 



Large folio, 60 francs, 60 plates, an 1 several vignettes, £2 8s. 

V'ANflTO, F. — Sainte-Mari6 d’Auch. Atlas Mono- 

A- 7 graplilqiie de Cette Catli^drale. The Plates consist principally 
of outline drawings of the Painted Glass Windows in this Cathe- 
dral. 



120 pistes, elegant in half-morocco extra, interleaved, £5 15s. 6d. 

pASTERMAN, A. — PARALELLE des MAI- 

A^ SONS de BRUXELLES et des PRINCIPALES VILLES de 
la BELGIQUE, construites depuis 1830 jusqu'i nos jours, repre- 
Bentds eu plans, tidvations, coupes et details luterieurs et exterieurs. 
—Paris. 



Small folio, 48 plates of edifi -es £1 Is. 

TAEGEN, L. — LES CONSTRUCTIONS EN 

I ' BRIQU ES, composes et publiees. 8 livraisons.— 1868. 



Small folio, 48 plates of houses, parts of houses, details of all kinds 
of singularly beautiful woodwork, coloured plates in imitation of 
the objects given, £1 Is. 

•nEGEN, L.— LES CONSTRUCTIONS ORNA- 

J-/ M ENTALES EN BOIS, 8 livraisons. 



In 3 very large folio parts, 35 fine plates, £1 11s. 6d. 

/"^AERTNER, F. V. — The splendid works of M. 

” GAEKTNER of Munich, drawn to a very largo size, con- 
sisting of the library in plans, elevations, interiors, details, and 
sections, and coloured ornaments. The church, with details, orna- 
ments, &c. — Milnchen. 

Smalt folio, 86 fine plates of the Architecture, ornament, and detail 
of the houses and churches of Germany during the middle age, 
very neatly half-bound in morocco, £2 12s. 6d. 

TT” ALLEN BACH", C.' C. — Chronologie der Deutsch- 

A*- Mittelalterlichen Baukunst. — Milnchen. Fine Work. 



The works of the great master KLEXZIE of Munich, in 5 part* 
very large folio, 50 plates of elevatious, plans, sections, details 
and ornaments of his public and private buildings executed ia 
Munich and St. Petersburg, £2 2s. 

T7LENZE, LEO VON. — Sammlutig Arthitec- 

AV tonisher Entwiirfe, fur die Ausfiihrung bestimmt oiler wirk- 
lich ausgefUhrt. Published in Munich. 

John Weale, 59, High Holborn, London, W.C. 
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L'OREIGN WORKS KEPT IN STOCK AS 

1 FOLLOWS:— 



Upwards ot 100 plates, large 4 to, £2 12s. (id. 

])ETIT, VICTOR.— CHATEAUX DE FRANCE. 

Architecture Pittoresque, ou Monuments des quiuzieme c-t 
sciz'Ame aiccleR. Paris. 



Livraisons 1 & 18, very finely executed plates, large Imperial folio, 
£5 8s. 

CHATEAUX DE LA VALLEE DE LA 

V* 1.01 HE DES XV, XVI, ET COMMENCEMENT DU XVII 
SIEC LE. — Paris, 186 7 — GO. 

4 to, 96 pistes, 78f. ; £2 10s. 

L) ECUEIL DE SCULPTURES GOTHIQUE.— 

-T* Dessinees ct grave oh It l’eau forte d’spiis les plus beaux monu- 
ments construits en Franco depuls 1« onz ime jusqu’au qulnzl&me 
siecle, par ADAMS, Insptcteur des travaux de la Salute Cltapelle. 
Pa, is. 1816. 

4 parts a>e published, price 14s. 

DAMfiE.— HISTOIRE GENERALE DE L’AR- 

CIUTEUTURE. L'IIis*o‘re generate de r Architecture, j>Ar 
DANIEL K A.UEE, foiuie it vol. grande in 8vo, publies eu 8 fas- 
cicules. 



6 voIh., 1 n*ge 8vn, numerous fine woodcuts, half morocco. 

YIOLET-LE-DUC. — DICTIONNAIItE RAI- 

J SON N E, de ^Architecture FrancaLe du quinz.eine au seizKune 
tifcc T e. Paris, 1854-8. 

2 vols., extra imperial folio, price £6 16s. 6d. 

"DADIA D’ALTACOMBA. — Storia e Descrizione 

della Antico Sep< lcliro dei Keali di Savola, fondita da Amtdio 
Ilf. rinnova ta da C arlo Felic e e Mar ia Chr i stina . 

79 livraisons in large 4to, 200 engravings, £8 18s. 6d. 

I)ELliE ARTI. — II Palazzo Ducale di Venezia, 

•*-'* Illn str ato d a Francesco Zunotto. Venezia, 1816 — 1858. 

2 vols. largo 4 to, 62 very neatly engraved outline Plates, £1 6s. 

PANOVA. — Le Tombe ed i Monumenti Illustri 

^ d’ltalia. Milano. 



2 vols. 4 to, 67 elaborate Plates, £1 16s. 

fAVALIERI SAN-BERTOLO (NICOLA).— 

^ ISTITCZIONI DI ARCH1TETTUHA STATIC A E IDKAU- 
LIC A. Mantova. 



2 vols. imperial folio, in parts of eight divisions, &c., New and much 
Improved Edition, comprising 25i> Plates of the Public Buildings 
of Venice, plans, elevations, sections, and details, £8 18s. (id. 

pICOGNARA (COUNT).— LeFabbriche eiMonu- 

^ menti Cospicui di Venezia, illustrati da L. Cicognara, da A. 
Dicdo, e da G. A. Selva, edizione con copiose note e«l aggiuntedi 
Francesco Zanotto, arricchita di nuovc tavole e della Versione 
Franctsc. Venezia n* llo stub. naz. di G. A u ton el I i a speso degli 
edit. G. Ant neili e Luciano Basndonna. 1 p 58. The elaborately de- 
scriptive text is in French and Italian, beautifully printed. 

Copies elegantlv half-bound in morocco, extra gilt, library copy 
and interleaved. £12 12s. Vcn ez : a, 1858. 

Folio, Portrait, and 147 Plates, consisting of subjects of public build- 
ings, executed at Verona, plans, elevations, sections, details, and 
ornaments, with some executed works at Venice. &c.. £4 4s. 

1? ABBRICH E.— CI VILI ECCLESIASTICHE 

A E MIL1TARI DI MICHELE SAN MICHELE disegnato 
ed incise da KONZANI FRANCESCO e L. 

GIROLAMO. 

John Weale, 59, H'gh Iloiboro, London, W.C. 
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FOREIGN WORKS KEPT IN STOCK AS 

A FOLLOWS. 



Large folio, c >n mining * prolusion of Pi.ites or the palaces, the.timt, 
hdtel de villea, and o her public buildings in several parts of 
Italy. Elegantly lialf-bound in red morocco, extra giit and inter- 
leaved, £6 6s. 

"I? AB BRICHE. — E DISEGNI D’ANTONIO 

A DIF.DO, NORILF. VENFTO. Venezia. 

i36 livraiaoni*, price £12 12s. 

rj ALLERIA DI TORINO (LA REALE).— 

” Illustrata da R. D’AZEGLIO, Memb. dell* Accad., &c. die. 
Copies, Indian proofs, £18 18s. 

%• Bound copies in elegant lml f-inorocco binding. India proof, £23 2s. 
2 vols. folio, complete, 177 Plates of outline elevations, plans, in 
teriors, details. 4c., first impression, l s ,0 francs, half-bound. £6 6s. 

pAUTIIIER, M.P., Architecte. — Les BLUS 

u BEAUX EDIFICES do la VLLLE de GENES et des ses 

ENVIRONS, Paris. 1830-2. 

Folio, 109 Elates of plans, elevations, socti ois, and details, £2 8s. 

p RAND JEAN fie MONTIGNY et A. FAMIN. 

VJ —ARCHITECTURE TOSCANE, on palais, maisons, et 
xvutres Edifices, de la Toscano. Pans, 1815. 

Oblong folio, containing a profusion of picturesque views of palaces 
and public buildings and scenes of Venice, executed in tint'd 
lithography, with full descriptions attached to each. Elegant in 
half extra morocco, interleaved, £4 Its. 6d. 

TYIER, G. — VENEZIA MONUMENTALE PIT- 

JY TORESCA. Venezia. 



Lar^e folio, 61 livraisons or 3 vols., with 3 vols. of text in 4 to, 
£18 1««. 

T ETAROUILLY, P. — Edifices de Rome Mo- 

-l-l derne. Paris, 1825-55. 

Fine l’iates of the Near Palace of Justice, Ssnato ilun-e, &c , plans, 
elevations, sections, doors, Arc., details of the several parts, &c., 

M ichel a, ignazio.— descrizione e 

DISEGNI del PALAZZO dei MAG ISTRATI SUPREMI 
di TORINO. Torino. 



Large folio, 94 Plates, bound in extra half-morocco, gilt and iuttu- 
lesved, price £6 10s. 

I) EYNAUD, L. — Trattato di Arcliitcttura, con- 

R tenente nozoini generali sul Principii della Construzlone e 
Htilla storia dell’ Arti, con anaot. per cura di Lorenzo Urban! 
Venezia, 1857 



4 imperial bulky 8vn volumes, printed ami publi-lieo under autho- 
rity, and treats of the early foundation of Venice and estab- 
lishment as a kingdom, its veallh and commerce, and its once 
groat political position, with Platrs, £3 3s. 

■yENEZIA. — E le sue Lagune. Venezia, 1847. 



\ r ENKZlA. — Copies elegantly bound and gilt, 

£4 14s. fid. Venezia, 1847. 

In 2 large folio volume**, numerously and elaborately drawn Plates 
very well executed in outline, altogether a very fine work. Very* 
elegantly half-bound in morocco, extra gilt and interleaved 
£12 1‘2s. 

A CCADEMIA DI BELLI ARTI. — Opere dei 

A Grand! Concorsi Premia’edall I R. Accademia de'le Helle ; Arti 
In Milano, e publicate, per cura dell’ An hitetto, Q. ALUISETTi — ’ 
per la Class! di Ornano— per le Classi di Architettura, flgura ed 
Omato. Milano, 1825-29. 

John Weaie,59, High Ilolbom, London, W.C. 
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TfOREIGN WORKS, KEPT IN STOCK AS 

-L FOLLOWS:— 



Atlas folio, very fine impressions, complete in 3 parts, Columbier 
folio, £3 13s. 6d Elegantly half bound in extra morocco and 
interleaved, £5 J5s. 63. 



A LBERTOLLI, G.- 

Sale ed Altri Oman 



■Alcune Decorazioni di Nobili 

Sale ed Altri Ornamenti. Milano, 1787, 1824, 1S39. 



To be had separately, £1 8s. 

A LBERTOLLI, G. — Part III., very frequently 

-LA required to make up se!s. 



2 vols., folio, 80 Plates of the most exquisite kind in colours, far 
superior to any existing work of the present day £7 10s. 

IT OF I'M AN, ET KELLERHOVEN. — Recueil 

de Dessins rolatifs h t’Art de la Decoration chez tous les 
peuples et anx plus belles epoques de leur civilisation, Ac., des- 
tines i servir de motifs et de matdriaux aux peintres, decorateurs, 
peintres sur verre, et aux dessiuateurs de fabrlques. 

Price £1 Is. 

XT OPE, ALEXANDER J. BERESFORD, Esq.— 

-*■-1 Abbildtwgen der Glasgemiildo in der Salvator-Kirche zn 
Kilndown in der GrafTschaft Kent. Copies of paintings on glass in 
Christ Church, Kilndown, in the county of Kent, executed in the 
Boyal Establishment for Painting on Glass, Munich, by order of 
ALEXANDER J. BERESFORD HOPE, Esq., published by F. 
Eggert, Painter on Glass, Mttuchen. The work contains one sheet 
with the dedication to A. J. B. HOPE, Esq., and fourteen windows; 
in the whole fifteen, beautifully engraved and carefully coloured. 



In large folio, 80 Plates, containing a profusion of rich Italian and 
other ornaments. Elegant in half-morocco, gilt, and interleaved, 
£6 6a. 

1 ULIENNE, E. — Industria Artistica o Raccolto 

di Corapohizioni 0 Decorazioni Ornamentali, come suppellet- 
till, tappezzerie, arm a* ure, cristalll, 8oftitti,cornici,lampade, brorzi, 
ec. Venezia, 1851— 1858. 



Prix 50f., in folio, £3. 

T E PAUTRE. — Collection des plus belles Com- 

position*, gravees par DE CLOUX, Archte. L’Ouvrage con- 
tient cent planches. Paris. 



This unique collection is In 2 Vols. 4to, had its commencement in 
1812, and contnins upwards of 500 rich Designs. Price £5 5s. 

1\/| ETIYIER, MONS., Architecte. — The original 

Sketches, Drawings, and Tracings, in pencil and pen and 
ink, of executed Works and Proposals, displaying the genius of 
Mons. Metivier, as an architect of high attainments, whose recent 
death was much regretted in Havana. He was a native of France, 
and was indneed to settle in Munich by the late Duke of Leuchten- 
berg, under whose patronage he was much employed in the con- 
struction of private edifices for the Bavarian nobility and gentry ; 
and for decoration and fittings of them ; his interiors are still much 
in admiration. He built a mansion for Prince Charles, in a most 
simple and elegant style (in Brienner Street), which is still now 
considered one of the purest buildings of Munich. The above 
Sketches are his professional life and practice. 



Twelve Parts, in small obh ng 4to, 60 coloured Places of 90 elabo- 
rately colon ted and gilt ornaments. £1 Is. 

ARNAMENTENBUCH. — Farbige Verzierungen 

V-t fttr Fabrikantcn, Zimraermaler und andere Baugewcrke. 
Munchen. 

John Weals, 69, High Holborn, London, W.C. 
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T70REIGN WORKS, KEPT IN STOCK AS 

FOLLOWS;— 



410 Plates, in two thick large 4to. Vote., designed and engraved by 
MM. Reister Arget, d’ Haute), do Wailly, Wagner, L. Feuchere 
et Regnler, &c. £5 5s. 



TENEMENTS, — TirSs 

Gf licoles. 



on imit6s des Quatre 

Paris. 



Six Parts, largo folio, Plates beautifully coloured, in fac similes 
of the Interiors, Ornaments, Compartments, Ceilings, &c. 
£2 12s. 6<1. Also, elegantly half bound in morocco gil^ £4 4s. 

"D OTTMAN N, L. — Ornaraeute aus den vorziig- 

Aw lichsten Bauworken Mlinclieiis. Miinchen. 



Very elegant, in half red morocco, gilt, and interleaved, £7 173. 6d, 

7ANETTI, G. — STUDII ARCHITETTONICO 

“ ORNAMENTALI, dedicatl all’ J. R. Aceademla Veneta deile 
Roll.* Artl, second ;i edizione con agguinte del Prof. L. URBAN I. 
5d livraisons, in imperial folio, about 200 of most elaborately de- 
signed subjects of Architecture and Interior Fittings, Designs for 
Chimney Pieces, Iron' Work for Interiors and Exteriors, Oates and 
Wooden Gates, Garden Decorations, &c., &c., Including the Ap- 
pendices. Venezia. 



A Catalogue, of 40 pages, to be had 
gratis; printed in demy 8vo. 



Export Orders executed either for Prin 
cipals abroad, or Merchants at home. 




Digitized by Google 




In Atlas of Plata and Text, 12mo, price 25s. together, 

IRON SHIP BUILDING. 



WITH 

PRACTICAL ILLUSTRATIONS. 

BT 

JOHN GRANTHAM, N A. 

DESCRIPTION 



1. Hollow and Bar Keels, Stem and 

Stern Posts. 

2. Side Frames, Floorings, and Bilgo 

Pieces. 

3. Floorings continued — Keelsons, 

Deck Beams, Gunwales, and 
Stringers. 

4 . Gunwales continued — Lower 

Decks, and Orlop Beams. 

5. Angle-Iron, T Iron, Z Iron, Bulb 

Iron, as rolled for Iron Ship- 
Building. 

6. Rivets, shown In section, natural 

size, Flush and Lapped Joints, 
with Single and Double Ri- 
veting. 

7. Plating, three plans, Bulkheads, | 

and modes of securing them. 

8. Iron Masts, with Longitudinal and : 

Transverse Sections. 

9. Sliding Keel, Water Ballast, | 

Moulding the Frames in Iron 
Ship building, Levelling Plates. 

10. Longitudinal Section, and Half- 

breadth Deck Plans of large 
Vessels, on a reduced scale. 

11. Midship Sections of Three Vessels 

of different sizes. 

12. large Vessel, showing details,— 

Fore End in Section, and End 
View, with Stem Post, Crutches, 
Deck Beams, &c. 



OF PLATES. 

13. Large, Vessel, showing details. — 
After End in section, with End 
View, Stern Frame for Screw, 
and Rndder. 

li. Large Vessel, showing details. — 
Midship Section, Half breadth. 

15. Machines for Punching and Shear- 

ing Plates and Angle-Iron, and 
for Bending Plates ; Rivet 
Hearth. • 

16. Machines. — Garfortli's Riveting 

Machine, Drilling and Counter 
Sinking Machine. 

17. Air Furnace for Heating Plates and 

Angle-Iron ; various Tools used 
in Riveting and Plating. 

IS. Gunwale, Keel, and Flooring; 
Plan for Sheathing Iron Ships 
with Copper. 

19. Illustrations of the Magnetic Con- 

dition of various Iron Ships. 

20. Gray's Floating Compass and Bin- 

nacle, with Adjusting Magnets. 

21. Corroded Iron Bolt in Frame of 

Wooden Ship; Caulking Joints 
of Plates. 

22. Great Eastern— Longitudinal Sec- 

tions and Ualf-breadth Plans, 
i 23. Great Eastern — Midship Section, 
with detailsi 

| 24. Great Eastern— Section in Engine 
Room, and Paddle Boxes. 



This Work may he had of Messrs. Lockwi on k Co., No. 7, Stationers’ 
Hall Court, and also of Mr. Wkalk ; either the Atlas separately 
for li. 2s. 6 d., or together with the Text price as above stated. 

Bradbury and Evans, Printers Whitefiiars. 
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